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THE NEW STATUE TO AMPERE, AT LYONS, 
FRANCE. 


Tux President of the French republic, M. Carnot, at- 
tended the unveiling of the statue of Ampere on the old 
Henry IV. Square, on the morning of October 8. Three 
addresses were delivered by Messrs. Gailleton, mayor 
of Lyons, Tessier, delegate from the Academy of Lyons, 
and Corme, of the Institute, sent as a delegate by his 
colleagues of the Academy of Sciences. The orators 
enumerated the various discoveries which have made 
the name of Ampere illustrious. 

The municipal council of Lyons, with the mayor as 
president. voted in 1881 the erection of the statue of 
Andre Marie Ampere, author of the theory of dynamic 
electricity. During that same year, 1881, there was a 
competi of all the French sculptors; the laureate, 
Mr. Charlies Textor, a pupil of the ‘“‘ Ecole la Martin- 
iere,” was charged by the city of Lyons with the execu- 
tion of the statue. he pedestal is the work of Mr. J. 
Dubnfsson, architect. 

Ampere is represented seated, his face raised a little 
and full of expression ; under that broad forehead some 
great problem is being solved. Thought, the mistress 
of a long-sought solution, is discovering new horizons. 

Aside from those qualities which can be called dec- 
orattve, let as say here one thing in honor of the artist 
who conceived this remarkable work, to the effect that 
he wished to be true, and was so. 

The Place Henry IV. is now called Place Ampere.— 
Le Monde Miustre. 


AMPERE. 

AMPERE, Andre Marie, the founder of the science of 
electro-dynamicts, was born at Lyons in January, 1775. 
The following interesting sketch of his life is given in 
the Encyclo ia Britannica: Ampere took a passion- 
afe delight in the pursuit of a from his very 
infancy, and is reported to have worked out lengthy 
arithmetical sums by means of pebbles and biscuit 
crumbs before he knew the figures. His father began 
to teach him Latin, but left this off on discovering the 
boy's greater inclination and aptitude for mathemati- 
eal studies. The young Ampere, however, soon resuin- 
ed his Latin-lessons, to enable him to master the works 
of Euler and Bernouilli. In later life he was accustom- 
ed to say that he knew as much about mathematics 
when he was eighteen as he ever knew ; but his read- 
ing embraced nearly the whole round of knowledge, 
history, travels, poetry, philosophy, and the natural 
sciences. At this age he had read the whole of the 
Encyclopedie, and with such interest and attention 
that he could repeat passages from it fifty years after. 
When Lyons was taken by the Army of the Conven- 
tion in 1798, the father of Ampere, who, holding the 
office of juge de paix, had stood out resolutely against 
the previous revolutionary excesses, was at once 
thrown into prison, and soon after perished on the 
scaffold. This event produced such an impression on 
the susceptible mind of Ampere that he continued for 
more than a year in a state little removed from idiocy. 
But Rousseau’s letters on botany falling into his hands, 
the subject engrossed him, and roused him from his 
apathy. His passion for knowledge returned. From 
botany he turned to the study of classic poets, and to 
the writing of verses himself. 

About this time (1796) an attachment sprang up, the 
progress of which he naively recorded in a journal 
(Amorum). In 1799 he was happily married to the ob- 
ject of his attachment. From chen 1796 Ampere gave 
private lessons at Lyons in mathematics, chemistry, 
and languages ; and in 1801 he removed to Bourg, as 
professor of physics and chemistry, leaving his ailing 
wife and infant son at Lyons. His wife died in 1804. 
After two years’ absence he returned to Lyons, on his 
appointment as professor of mathematics at the Ly- 
ceum. His small treatise, Considerations sur la Theorie 
Mathematique du Jeu (Lyons, 1802), in which he suc- 
cessfully solved a problem that had occupied Buffon, 
Pascal, and others, and demonstrated that the chances 
of play are decidedly against the habitual gambler, at- 
tracted considerable attention. It was this work that 
brought him under the notice of M. Delambre, whose 
recommendation obtained for him the Lyons appoint- 
ment, and afterward (1805) a subordinate position in 
the Polytechnic School at Paris, where he was elected 
professor of analysis in 1809. Here he continued to 
prosecute his scientific researches and his -multifarious 
studies with unabated diligence. He was admitted a 
member of the Institute in 1814. It is on the service 
that he rendered to science in establishing the relations 
between electricity and magnetism, and in developing 
the science of electro-magnetism, or, as he called it, 
electro-dynamics, that Ampere’s fame mainly rests. 

On the 11th of September, 1820, he heard of the dis- 
covery of Professor Oersted, of Copenhagen, that a mag- 
netic needle may be deflected by a Voltare current. On 
the 18th of the same month he presented # paper to 
the Academy, containing afar more complete exposition 
of the phenomenon, which he had in the interval in- 
vestigated by experiment, and showing that magnetic 
defects can be produced, without magnets, by aid of 
electricity alone. In particular he showed that two 
wires connecting the opposite poles of a battery attract 
or repel each other according as the currents pass in 
the same or in op ite directions. According to the 
theory of magnetism which Ampere’s subsequent in- 
vestigations led him to adopt, every molecule of mag- 
netic matter is acted on by a closed electric current, 
and magnetization takes place in proportion as the di- 
rection of these currents approaches parallelism. The 
whole field thus opened up he explored with character- 
istic industry and care. e anticipated the invention 
of the electric telegraph, having suggested in 1821 an 
apparatus of the kind with a separate wire for each 
letter. Late in life he prepared a remarkable work on 
the classification of the sciences, which was published 
after his death. In addition to this and one or two 
works of less importance, he wrote a great number of 
memoirs that appeared in scientific journals. He died 
at Marseilles in June, 1836. The great amiability and 
child-like simplicity of nm ae ge character are well 
brought out in his Journal et Correspondence, pub- 
lished by Madame Chevreux (Paris, 1872). 








A GERMAN paper says that a company has been 
formed to manufacture watches to be run by electricity 
instead of a spring. 





BENJAMIN B. CHAMBERLAIN. 


BENJAMIN B. CHAMBERLAIN was born at Keeseville, 
N. Y., March 18, 1881. He was the son of the Rev. 
Parmalee Chamberlain, a Methodist clergyman form- 
erly well known in New York, and Governor Chamber- 
lain and President Chamberlain, of Bowdoin College 
spring from the same family tree. He was ua 
from the Irving Institute, and also attended Peeks- 
kill Military Academy, where, with General Adam 
Badeau, he carried off the honors for scholarship and 
general excellence. After leaving school, he was ap- 

renticed to Benj. J. Lossing, then an engraver in New 
Fork, and su uently went to Cincinnati to embark 
in business for himself. At the time of Morgan’s raid 
he served on the Home Guard for one year, but was 
retired on account of aslight deafness. eeting with 
success, about 1865 he returned to New York, where 
the field was broader. 

While in Cincinnati, he turned his attention to col- 
lecting, his first hobby being medallions, and after his 
return to New York he took up the study of minerals, 
making a specialty of collecting those of New York 
and vicinity. For this work be had ae facili- 
ties, as the Fourth Avenue improvement was then in 
progress, and blasting was going on in many parts of 
the city now built over. Such was his enthusiasm that 
he often neglected his business to watch the operations 
of the blasters. His researches extended into the sub- 
urbs, and his collection contained many fine specimens 
from the Delaware, Lackawanna, and Western and 
West Shore tunnels, and from the mineral localities of 
Staten Island and Westchester County. 

He leaves one collection at the Nyack Library. His 
foreign collection he sold recently to Mr. Edward A. 
Pearson for the new school at Cloudland, New Jersey. 
The principal work of his life was his collection of New 
York Island minerals, now deposited in the American 
Museum of Natural History. His contributions to 
local mineralogy have been published from time to 
time in the 7’ransactions of the New York Academy of 
Sciences, and during the past few months his paper on 
the ‘*‘ Mineralogy of New York Island,” a pamphlet of 
25 pages, appeared in the same source, and bas been 
reprinted in separate form. 

e was a fellow and curator of the New York Acade- 
my of Sciences, treasurer and one of the founders of 
the New York Mineralogical Club, the Agassiz Associa- 
tion of Nyack, the West End Literary and Scientific 
Society. 

He was a man of considerable artistic talent, had 
exhibited pictures at the Academy of Design, and made 
a large number of paintings, both in water and oil, of 
interesting suburban scenery. As a sketcher he was 


nished no end of amusement to his host of friends. He 
leaves albums filled with sketches made by him during 
his service at the time of Morgan’s raid and on his 
many jaunts in search of specimens. 

He was very companionable, full of pleasing anec- 
dotes, and cheerful under all circumstances, even when 
suffering pain. Among the scientific, literary, and 
esthetic circles of New York he had hosts of friends. 

He had been ailing for some years, but his death, 
which occurred at the home of his brother, Mr. E. H. 
Cole, at Nyack, on October 13, was very sudden. At 
noon he had a severe hemorrhage, and at half past 
two died, almost without a struggle. The cause of 
his death is believed to have been rheumatism of 
the heart. 








A NEW CONSTITUENT OF LIVER OIL.* 
By H. MARPMANN. 

THE author states that by washing liver oil with 95 
per cent. alcohol he has obtained a peculiar substance, 
which is easily soluble in water and insoluble :in 
alcohol, ether, and benzene. According to the age 
and color, liver oil dissolves more or less readily in 
alcohol; but even when sixty parts of alcohol are 
used to one pint of oil, a perfect solution is not ob- 
tained, there being always a residue of insoluble fat 
acids, which are dissolved by hot alcohol and by 
ether, but not by cold aleohol. As the substance in 
question is somewhat soluble in hot alcohol, the last 
traces of the insoluble compounds were washed out 
by means of cold alcohol, and the material worked 
upon was not the solution of oil in alcohol, but the 
—— washed out of it on account of its insolu- 

ility. 

This insoluble residue, after repeated shaking with 
alcohol, was mixed with water and filtered. The por- 
tion soluble in water was, however, so small that 
the author is only able at present to give the gen- 
eral reactions of the aqueous solution. 1t had a faint- 
ly acid reaction, rotated polarized light to the left, 
gave with lead acetate and with tannic acid a slight 
turbidity, and was not altered by potassium ferrocy- 
anide. A dilute solution gave with ferric chloride no 
reaction, but a concentrated solution assumed with it 
a dark yellow color, which upon boiling became blood 
red, and again yellow upon cooling. The solution 
upon boiling was not changed by strong nitric acid, 
ammonia, or potassium hydrate. On the other hand, 
it reduced alkaline copper solution. Upon mixing 
the solution with orcin and hydrochloric acid in a por- 
celain dish, and evaporating on a water bath to dryness, 
there remained a brown residue, having a metallic 
luster. This dissolved in alcohol with a dark brown 
color, and the solution was colo gray brown by am- 
monia. By this last reaction this constituent of liver 
oil soluble in water is distinguished from varieties of 
gum, since gum gives with orcin a green residue, that 
dissolves in alcohol with a greenish yellow colpr, and 
this solution when treated with ammonia is colored yel- 
low, with a tinge of greenish violet. 

According to the rotatory power of the new sub- 
stance and its behavior toward Fehling’s solution, it 
might have been supposed to be gum or an albuminoid 
orasugar. For its qualitative distinction from any of 
these compounds the author found the orcin test most 
suitable, and he therefore describes the reaction sume- 
what in detail. 

Orcin is the chromogen of various coloring matters, 
and is obtained from species of Roecella and Variolaria 
by boiling with milk of lime, and extraction of the 
neutralized and evaporated filtrate with alcohol, from 
which it erystallizes out in colorless crystals. The 
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quick and accurate, and his keen sense of humor fur- vuieder 


orcin is freely soluble in water, and is readily altered on 
the addition of hydrochloric acid. Upon evaporating 
such a solution on a water bath, the residue is of a bean. 
tiful red color ; this residue dissolves in alcohol with 
rose color, which is changed to a very beautiful violet 
upon the addition of a few drops of ammonia solution, 
Small quantities of organic substances modify these 
color reactions very considerably, so that orcin consti. 
tutes an im it reagent for such bodies, especially 
for carbohydrates. 

Constant colorations are also obtained upon boil 
a dilute solution of a carbohydrate witb an equal une 
ume of hydrocbloric acid and about 1 per cent. of orcin, 
and afterward adding aleohol and awmonia. But 
these reactions do not take gene 80 smnoothly as those 
obtained when evaporation is practiced. 

The author prepared a solution of one gramme of orcin 
in 100 c. c. of pure hydrochloric acid, of which he placed 
about 05 ¢. c. u 
an equal quantity of the substance to be tested, and 
evaporated upon a water bath. As soon as this smal] 
quantity of liquid became warm, the color reaction be- 
gan, the «vaporated layer becoming colored at the mar- 
giv. When it was dry alcohol was added, which dis- 
solved the residue more or less completely. This aleo- 
holic solution had a constant color for each substance, 
which upon the addition of a few drops of animonia 
solution was altered more or less. Strong oxidizing 
agents, such as nitric acid, give very strong colorations 
with orein, on which account such additions are to be 
avoided. 

In the following table the color reactions of orcin with 
various substances tested are described : 





Solution 

















Evaporation | Addition 
Residue. . Fs 
Alcohol. Ammonia, 
Gum Arabic..........+.+++- Green Green-yellow Green reltew 
violet, 
Gum Tragacanth............| Green-black | Green-yellow Brown, 
Gum Senegal..............+- Greenish blue} Green-yellow |Green-yellow 
Potato Starch...... ........ |Red Light-brown |Violet-yellow 
Maranta Starch............. | Red Brown Brown, 
Triticum Starch............ Yellow-redj | light-brown Brown. 
BREE DOMME... .crccccccccccss Brown-red |Yellow~brown Groat 
rown, 
PIED. 0 000. coccccctonts Brown 'Yellow-brown| Brown. 
Cane Sugar. ........ .....+. Brown Yellow-brown Brown. 
ET cchageseseséooncesces Yellow-red Violet. 
RR Yellow Yellow Dark-yellow, 
Pancreatin............ rown Light-brown | Rose-violet. 
Albamen, fresh Yellow-brown | Light-brown Brown, 
Albumen, boiled, dissoly 
hi .<tbcacsocnons Yellow Light-brown Brown, 
Albumen, boiled, dissolved 
in Pancreatin......... sa Brown Light-brown |Brown-violet. 
Residue from alcoholi 
solution of Liver Oil... ... Brown Light-brown |Brown-green. 
dds sOBtinees6 «ose Red Rose Violet. 








According to this comparison, the residue from liver 
oil showed most resemblance to pancreatin and albu- 
men that had been dissolved by pancreatin. This sug- 
gested the idea of seeking the new substance in fresh 
pancreatic liquor. 

Fresh aqueous pressings from pancreas glands were 
precipitated with alcohol, the precipitate washed with 
aicohol, then dissolved in water and again precipitated, 
washed, and redissolved in water. The resulting solu- 
tion rotated a polarized ray to the left and reduced 
alkaline copper solution. By evaporating over sul- 
phuric acid a non-crystalline residue was obtained. It 
was therefore considered probable that the two sub- 
stances from liver oil and pancreatic juice were identi- 
eal, and this assumption was made tolerably certain by 
a comparison of the influence of the two substances 
upon fixed oils. A few cubic centimeters of the solu- 
tions mixed with any of the fatty oils acted so that 
the oil could be temporarily emulsified with half its 
volume of water, and after several hours the oil did 
rs Sl ge a pure, but with a somewhat milky tur- 

idity. 

The author states that he bas found this new sub- 
stance in all the samples of liver oil examined, both in 
the white oils and in the darkest varieties, from the 
most diverse commercial sources. He thinks it might 
be present in fresh livers in larger quantity, since liver 
oils deposit a quantity of mucus upon standing. But at 
present he has not examined any perfectly fresh oils, 
a _ therefore speak with certainty upon this 
poin 


THE NEW MONUMENT TO COLUMBUS AT 
BARCELONA. 


THE corporation of the city of Barcelona have lately 
erected a magnificent monument to the memory of 
Columbus, of which we present herewith an engraving 
from La Ilustracion, of that city. It was in Barcelona 
that Columbus presented himself before the court of 
Spain on his return from his first voyage to America. 

The new monument is the work of D. C. Buigas 
Monraba, and is very highly spoken of for its beautiful 
proportions and artistic merits. It has a height of 190ft. 
and is composed chiefly of stone. It was built at a cost 
of $225,000. It rests upon a platform raised about 3 ft 
above the ground, and flanked by six lions. Upon this 
platform is the lower part of the pedestal, which is 
ornamented with the shields of the various provinces of 
Spain. Between the shields are bronze panels having 
in alto-relievo various scenes from the life of Columbus, 
among which are: the arrival of Columbus at the Con- 
vent Rabida; the presentation of Columbus to the 
Catholic monarchs at Cordova; the controversy be- 
tween Columbus and the council assembled at the court: 
of St. Stephen in Salamanca; the interview between 
Columbus and Ferdinand and Isabella at Santa Fe, be- 
fore Grenada ; the embarkation of Columbus from the 

rt of Palos on his gm eg diseovery ; the land- 
ng of Columbus in A ; his formal taking pos- 
session of the newly discovered country in the name 
the Catholic sovereigns; the arrival of Columbus at 
Barcelona on his return his first voyage. — 

The upper part of the pedestal is adorned with vari- 
ous sculptured figures emblematic of the provinces 
Spain and of eminent rsonages connected with the 
great enterprise of Columbus. The estal is sur- 
mounted with a column some 50 ft. in height. elab- 
orately ornamented at its upper part, on which is placed 
@ massive princely crown, on the-top of which rests & 
ene er my of the globe, and upon this stands & 
colossal statue of Columbus with outstretched arm 











pointing to the land which he was the first to discover. 
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THE ST. JAMES’S GATE BREWERY, DUBLIN. 


AMONG the places visited by the Institute of Me- 
chanical Engineers, during the recent meeting at 
Dublin, was the above establishment. 

This brewery, now the largest in the world, belong- 
ing to Messrs. Arthur Guinness, Son & Co., was estab- 
lished in 1759, by the purchase of an existing plant from 
a Mr. Rainsford, by Mr. Guinness, an ancestor of Sir 
Edward Guinness, Bart., the —— chairman of the 
company. It covers about thirty-five acres, exclusive 
of workmen's dwellings and grounds, and is situated on 
two levelse—on the higher are built the brewhouses, 
fermenting rooms, and* vat houses, the malt and hop 
stores, stables, and offices ; and on the lower are situ- 
ated the cooperage, and the cask washing and filling 
sheds, as well as those for delivery of porter and waste 
products. Only black beer or Dublin stout is brewed, 
generally in three Cog mye tee | stout, and export 
stout made especially for consumption abroad. In the 
manufacture of these the three ingredients used are 
water, malt, and ho The first is obtained from 
County Kildare, which was the city supply until 
modern requirements demanded a softer water and 
larger supply and higher ng aot this is supplemented 
by the present city sy" y from the Vartry in County 

icklow. The malt is all made from barley, that 

rown in Ireland being preferred. There is a malt 
Conse within the brewery limits, though its production 
of malt is but a small contribution to the whole con- 
sumption. The hops are all imported ; those grown in 
Kent have the preference. 

The visit to this establishment was made on the morn- 
ing of Thursday, the 2d of August, and the visitors 
were condieted by Mr. Claude Guinness, Mr. Samuel 
Geoghegan, the engineer, who was one of the honorary 
secretaries of the reception committee, Mr. W. K. Geo- 
ghegan, Mr. Purser, and otherjgentlemen. A brewery as 
such has not much interest for the general mechan- 
ical engineer, though a brewery of the size of that of 
Messrs. Guinness & Co.'s is bound to elicit wonder in 
the mind of even an uninstructed and non-technical 
visitor. It was not, however, the quantity of black 
beer that flows daily into the vats of this firm nor its 
world-wide reputation that attracted the Institution of 
Mechanical Engineers into these precincts. It was the 
means rather than the end that appeared to them to be 
admirable. Mr. Geoghegan’s excellent paper on the 
tramways and locomotives adopted in the St. James’s 
Gate Brewery had roused an interest in the minds of 
men which alcohol might in vain have essayed to 
stimulate, and to which neither its quantity nor its 
quality would have successfully appealed. 

His paper will be set forth in these pages in due 
course, so that further reference tothe tramways and 
method of working them will be unnecessary. We 
may, however, remark here that the reading and dis- 
cussion of the paper will not improbably lead to the 
adoption of similar means of transmission of material 
in general engineering and metallurgical works. Should 
such turn out to be the case, this particular brewery 
will have had a beneficent influence which even Sir 
Wilfrid Lawson would be pleased to recognize. 

Messrs. Guinness’ brewery is, indeed, a huge concern 
wonderfully managed, every process being arranged 
and executed with the order and method of military 
movement and the precision of clockwork. 

There are two breweries ; one that has been added to 
from time to time, and is consequently rather irregular 
in plan; in the other, built in 1877-78 and nearly 
doubled in 1886, the machinery and plant required in 
brewing, from the receipt of malt until the worts are 
cooled for fermentation, can be seen to best advan- 
tage. The malt is received, weighed, ground, and de- 
livered into hoppers preparatory to mashing by ma- 
chinery. There are in the brewery eight mash tuns, 
with outside mashing machines, designed in such a 
manner that four different brewings can be made at 
the same time. There are four coppers, in which the 
boiling is done under a pressure of about 1%¢ lb. per 
square inch. At the back of this building are machines 
recently erected for drying the grains in vacuo; the 
low temperature at which they are thus dried is con- 
sidered an advantage as adding to the value of this 
waste product as food for cattle. 

The first process that the malt undergoes is the 
screening process. It is conveyed at the same time 
past a large magnet, which abstracts nails and small 
chips of iron not required in the manufacture of porter. 
These are brushed off the separator by a band. The 
malt is weighed on an automatic weigher sack by sack, 
on its way downward to the mill, where, after being 
crushed between small rolls, it descends to the floor 
and is delivered into a trough, in which rotates an 
Archimedian screw, by which it is carried to the end of 
the room to be transferred by bucket elevators to over- 
head receivers. The malt is next delivered through 
hoppers into the mash tuns, which are large cylinders 
about 15 ft. in diameter and 8 ft. deep. Here it is 
stirred up with hot water bya carriage armed with 
forks, resembling hay rakes, which are rotated in o 

ite on mixing up the contents of the tun in 

he old-fashion kg The temperature in this ves- 
sel is about 158 deg. Fah. The liquor obtained by the 
process in the mash tun, technically termed “‘ wort,” if 
of full strength, is conveyed directly to the coppers, or 
is pumped up to the upper back, if no copper is ready 
for receiving it at the time. “‘Sparging” follows the 
‘“*mashing” process, Its object is to wash out the resi- 
due of the wort that adheres to the husks or ** goods,” 
and to extract all soluble matter. The sparger consists 
of radial iron pipes that rotate round the axis of the 
mash tun, after the manner of a Barker's mil), aspersing 
the ‘‘ goods” with hot water. The weaker liquor ob- 
tained by further wetting of the malt in the mash tun 
is pumped up to the mashing back, whence it is re- 
turned to the mash tun the next day to repeat its pre- 
vious experience, Thecoppers are large oval vessels in 
which the worts are boiled, hops having been added to 
them, through what is felicitously called a ‘‘ hopper.” 
The coppers are heated by coal burnt in a Jukes’ self- 
feeding furnace underneath. These furnaces were con- 
structed in 1878; the bars, forming an endless chain, 
are arran to receive coal frem hoppers at the front, 
to travel slowly across the bed and discharge the cinders 
at the back of the furnace, returning beneath. These 
furnaces appear to work satisfactorily ; the uptakes are 
surrounded with water jackets to utilize the heat of 


tunsas above described. After leaving the coppers the 
worts are passed out into large tubs wit perforated 
bottoms, wherein they are strained from the hops and 
solid matters, and at 
“phe lig hose temperature is about 170 is 
e liquor, whose tem ’ 

next run through pipes for some distance to the 

and fermenting department. The cooling is mostly 
effected by vertical re down which the hot 
worts are allowed to run, till the temperature is re- 
duced from 100 deg. to somewhat below 60 deg. The 
temperature is iy Sa by thermometers, 
and the operation repeated if . The liquor, re- 
duced to a temperature of 58 deg., is then led off to the 
fermenting vats. Nothing is allowed to waste in this 
establishment, and so the water used for cooling the 
wort is utilized afterward in the brewing. As brewing 
is now carried on in summer much more extensively 
than in former years, freezing machines have been in- 
troduced. The cooling plant, capable of ee 
from 60 to 70 tons of ice per day, is arranged at the 

of the fermenting house ; it is used only to cool brine, 
or rather chloride of calcium, which conveyed in 
ri to the vessels where cooling effects are uired. 

e use of a metallic salt in the cooling liquid is, of 
course, to preserve it fluid at the low temperature to 
which it has to be reduced. 

The specific gravity of the brine is about 12. The 
outside of the ee conveying this liquid are easily 
distinguishable by the crust of ice and snow which sur- 
rounds them, and is tive of the North Pole 
rather than the tem latitude of James Street. 

The “freezing” machines are on two dif- 
ferent systems, ether being used in-one and ammonia 
in the other. In the ether Sey the brine is pumped 
through tubes around which the ether circulates ; the 
latter being caused to ane by reduction of pres- 
sure through the action of a pump, the latent heat of 
evaporation of the ether is abstracted from the brine. 
In the ammonia system water is saturated with am- 
monia under a pressure of 1501b. The subsequent evap- 
oration of this aqua ammonia in vessels surrounded by 
the brine solution abstracts heat from the latter, and in 
this manner itstemperature is reduced to the requisite 
pe about 20 deg. Fah. The ammonia being recovered 

y condensation, is used over and over in. To return, 
however, to the porter, which is, on the whole, more 
ay my | than brine. The cooled worts are delivered 
into the fermenting vats, where they are mixed with 
yeast and allowed to ferment for three or four days, the 
temperature being kept down by the “‘ attemperator ” 
pipes. The fermented liquor, which has now become 
alcoholic, and a stumbling block to the unwary, is next 
delivered into settling vats, off which the head is 
skimmed by large flat boards, and poured into an 
avernus of unknown depth, while the concentrated 
essence of a vast lake of X X exposed for the first time 
to the air rises f tly upon the intoxicating breeze. 
This operation is known as “ cleansing” the beer ; its 
object is to put a stop to the fermentation by getting 
rid of the barm or yeast. 

The rationale of the mysterious changes by which 
the commonplace grains of barley are made to yield 
liquid enjoyment is, so far as can be ascertained, as 
follows : The process of arrested germination by which 
barley acquires the denomination of ‘ malt” and as- 
sumes fiscal importance involves the contemporaneous 
development in the grain of a nitrogenous substance 
called “diastase.” This inscrutable principle is so 
called because of its ability to split up starch into dex- 
trine and grape sugar. In the mash tun, the conditions 
favorable for this action being provided, the starch of 
the grain is converted into dextrine and sugar, which, 
dissolved in the hot water, forms the ‘“‘ wort.” Part of 
the dextrine no doubt is further converted into sugar 
during the boiling in thecopper. Thesubsequent alco- 
holic fermentation consists in the splitting up of the 
molecules of sugar into alcohol and carbonic acid gas, 
by the action of the yeast, thus 

C. Hi: O. = 2C, He O +2 C0, 


The carbonic acid floats over the liquor in a blue 
shimmering lake; the yeasty froth rises in fantastic 
shapes, while, if the brew be right, an aromatic odor, 
technically known as ‘‘ stomach,” foreshadows the good 
things to come. 

After examining the fermenting and settling vats, a 
few steps downward brought the party intoa huge ware- 
house, where stand some of the 150 t vats for the 
storage of the stout intended for foreign consumption. 
The capacity of these splendid examples of the cooper’s 
art is on the average 1,100 hogsheads ; one of them, how- 
ever, holds 1,700. The dimensions of the larger ones are 
26 ft. in diameter and 26 ft. in height. Some of the beer 
has been stored in this room for twelve years. An idea 
of the magnitude of the resourcesis given by the favor- 
ite illustration of the guides, that every member of an 
army of 700,000 men could, provided he had no conscien- 
tious objection, enjoy a age of Guinness’ best stout out 
of one single vat in this room. These beautiful am- 
phoras, however, are but slender crocks compared to 
the one that burst at Meux’s brewery, sweeping a whole 
street with its inhabitants into the river. Its —— 
was 720,000 gallons. Something like 6,000 barrels are 
produced per day, and there isa constant stream of 

rter flowing through a conduit which, like the jar of 

hus, never fails of its supply. It isa river whose 
springs are perennial, an ther independent of 


meteorological developments. The dark color of Messrs. 
Guinness’ r is produced by the use of a proportion 
of charred malt in the manufacture. It is sold under 


three different designations. These correspond to vari- 
ations in the amount of hops added and the point at 
which fermentation is stopped, so far as ordinary porter 
and extra stout are concerned. The foreign stout, in 
addition to an extra supply of hops, which renders it 
very bitter, is often kept in store for many years before 

ublication. The mild porter is used in Ireland as 

raught porter ; so faras this is concerned, climatic and 
other conditions of life in that country combine to ren- 
der unnecessary any provision of an antiseptic charac- 
ter. On this account less h are used in its construc- 
tion, with the result that it is milder and more genial 
than the other varieties—a circumstance which reacts 
favorably on the rapidity of its consumption. Extra 
stout, or double X, is for the English market, 
and is fortified by hops to enable it to hold out in the 
face of possible apathy and indifference. The staff of this 





the escaping gases. The hot water from these jackets 


is pumped up toa tank, and is delivered to the mash 





firm is not able to afford the stranger any satisfactory in- 
formation on the subject of treble X. Where it is not a 


e same time cooled by exposure | private 


synonym for 


they believe that it 
to borrow a mas Se 


export stout, 

chem , &@ compound radical} 

of asingle X to double X, by 
tion made to the brew is a large malt 

store, searcel completed in all Th 

pr y yet comple fe3y 1 malt io 


and square 
when completed, the store will be able to receive 2.44 
quarters per 


day, and will store 120,000 quarte 
Rete : we. The 


reason for mak grain bins octagonal is not y. 
obvious. in recent years leans to the 
form. If this is associated with longitudinal] 
div: walls, of course it leaves spaces which cannot 
well be utilized. of form the 


uares fill up the spaces, but then the hexagons w 
ah up the whole aren if no continavus walle md 
eden, oy ~ form was also said to leave more room 
between tram lines, and to give ashorter and, there- 
fore, more easily side. The latter appears 
to be the only valid argument in favor of the octagonal 
and square a over the hexagonal. The bing 
are strengthened by cross ties. Each octagonal bin is 
in communication with one of the square bins. The 
base of each consists of a groin concrete are 
of considerable strength, though the weight of the 
grain will be mainly supported — side walls, inas- 
much as the grain w together, forming an arch 
on its own account. 

Three million bricks were used in this store, which 
was built nine months ago by the contractor, Mr. 
Rebert Worthington. Inu the new buildings is to be 
seen a well designed horizontal compound mill en 
fitted with Collmaun’s valve gear. It was put down last 
aoe to work the elevators in the store, and has be. 

aved pretty wellso far. A short ride by the narrow 
gauge railway down the spiral, 
and then down the zigzag, leads to the cooperage and 
other departments situated on the lower level. All the 
casks required are made by hand on the premises ; and 
the washing appliances are capable of washing 8,000 
casks in a working day of ten hours. The casks are 
cleansed in the washing machines by means of hot 
water and chains. At this point Sir James Douglass 
reminded the bystanders of the fact that the cask- 
washing machine was invented by a son of the famous 
Wm. Symmington, who engined the steamboat of 
Miller, which was tried on Dalswinton Loch in 1788, and 
constructed the Charlotte Dundas in 1802. The filling 
of casks is effected by Smith’s rackers. The proximity 
of the lower premises to the railway and river offers 
great facilities for the dispatch of such heavy products 
as porter and grains; and advantage has been taken 
also of the very supply of water suitable for re- 
ee, which is pumped from a well sunk some 
40 ft. into the gravel, by engines placed 16 ft. below the 

und level. The firm employs about 1,600 laborers 

des tradesmen. In addition to the departments re- 
ferred to above or in Mr. Geoghegan’s paper, there are 
workshops for fitters, plumbers, smiths, carpenters, 
ete., as well as printing and other offices.—7he En- 
gineer. 


MANUFACTURE OF DAMASCENE GUN 
BARRELS IN BELGIUM. 


LIKE every other branch of the Liege small arms in- 
dustry, the manufacture of ‘‘damascened” gun bar- 
rels is confined to a particular locality ; its head- 
quarters are to be found at Nessonvaux, and to a less 
extent at Trooz, both situate in the charming valley of 
the Vesdre, through which flows a somewhat murky 
stream, which is utilized for turning numerous water 
wheels along its course. The workmen are said to be 
exceedingly skillful in the necessary manipulations con- 
nected with their handicraft, and the work is severe, 
as a visit to the forges will testify ; but here, as else- 
where, the division of labor is economically perfect. 
Before describing the operations carried on in these 
— constructed workshops, where the results seem 
out of all proportion to the crude methods a 
it may be as well to give a brief outline of the history 
of the ‘“‘ Damas” process itself and its several develop- 
ments down to our own times. 

As its name imports, the process originated at Damas- 
cus, where it was first employed in the manufacture of 
cimeters, swords, daggers, knives, and other lethal 
weapons. Technically, it means the reproduction on 
the surfaces of the arms indicated (which were alwa 
made of the highest quality steel) of certain fine varie- 
gated lines, sometimes of a wavy character, at other 
times crossed, interlaced, and veinous, or parallel. The 
form of the damas, however, was as varied as it was 
always beautiful. Though Damascus is asserted to have 
been the birthplace of the industry, there are not want- 
ing those who affirm that the honor really belongs to 
the far-famed Golconda, where the purest crucible ingots 
of steel were manufactured, each ingot being of the 
size of a halfpenny roli, which, when cut in two, fo 
two swords. 

Of the Eastern origin of the industry there can be no 
yo though its history, unfortunately, is lost in 

e dimness far distant ages. Unlike some other 
handicrafts of the ancients, however, the ‘‘ damas” pro- 
cess never been a lost art, but has flourished, in one 
form or another, from the earliest times. At first em- 


ing the malt house, 








oyed in the ornamentation of swords and cimeters, 
t came eventually to be introduced into armor, 
helmets, shields, etc.; and, finally, to be embodied in 


firearms, where it has taken a new lease of life. Curi- 
ously eno , it has been revived in more than its pris- 
tine splendor in Russia, or rather in Siberia, where, 
aided by the researches and genius of the famous 
Anosoff, director of the arms manufactory at Zlatoust, 
steel equal to the best products of Damascus, and su- 
rior to any made elsewhere, has been regularly pro 
uced. The nme “*damas,” or “ damascene,” it may be 
remarked, is ay ee generally to ali steel which ex- 
hibits a surface ng dark or wavy lines. In some 
kinds of steel this ring only omen after burnish- — 
ing ; in others, pickling in w s will bring it out. 
ere these lines are not inherent in the material it- 
self as the result of special treatment in the en 
soar be puotanel tp Golipelinn to taed brent 
may y su ng t co! 
In the latter case, however, it is necessary that the 
sough produced should have been pre 
y designed upon the material. Various other 
methods are also employed to beautify and em 








nh pene such as inlaying or incrustation, but all e%- 
treatment is held to g the weapon under 
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eategory of faux or “ falsedamascening.” The 

trae damascened ean only be 

way, and that by forging, w' will be briefly de- 

Seribed. What may be termed the literature of this in- 
does not 


subject in very few 
tion for what may be called the “acid process ” of dama- 
gcening, a8 pract by a well-known West End gun 
maker, while he ignores almost entirely the effects 
duced by oe in which oe and rey — 
are forged, as they subsequently appear in 
Damascus blade or gun barrel. This arises probabil 
from the fact that the “‘damas” industry has been al- 
most —— confined to one or — foreign age 
tries, and, in consequence, perhaps, it e 
great metallurgist’s notice. In the main there are three 
processes in the manufacture of damascened gun barrels, 
viz., parallel fillets or ribbons of iron and steel, tor- 
sional, and mosaic. The torsional process seems to be 
the one most in vogue at present, and it is possible, it 
appears, to vary the patterns almost ad infinitum by a 
particular arrangement of the sizes and forms of the 
wires and fillets which enter intu the damascened rod 
or masse. The accompanying illustrations are exact 
fac-similes of two of these rods, which form the basis of 
various popular patterns of gun barrels. No. 1 gives a 


— 


No. L 





No. 2. 


view of a number of exceedingly thin layers of iron and 
steel, the dark lines representing the steel, and the 
lighter ones the iron. 

In the second view, the mass, it will be perceived, 
contains 81 squares, the darker ones being com 
of steel and the lighter ones of iron. Out of this is 
made the well known Bernard “‘damas,” while out of 
the materia] represented by No. 1 are forged the numer- 
ous varieties of plain striped damascened barrels pro- 
duced by the Belgian makers, the closeness of the stripes 
as they appear in the twisted barrel being determined 
by the distances separating the iron from the steel 
fillets in the original rod. The common, or sham, 
damascened barrel is composed of a plain ribbon of iron 
or steel hammered into the shape of a gun barrel on a 
mandrel, the stripes or wavy lines which afterward ap- 
pear on the surface being produced by certain acids, 
which help to bring out the natural fiber of the material, 
just as the grain of wood is brought out by polishing. 

y means of the rods represented in the second ee 
ing, much finer patterns of the ‘‘damas” are produced 
than can be had from either of the fo ing processes. 

In nearly every instance, however, the workman en- 
gaged in the “compilation” of the materials which 
enter into these rods his own special sets of patterns, 
and none other than these will he attempt to produce. 
Those who are acquainted with the various patterns 
have no difficulty in ascertaining the forge from which 
the barrel has emana and, as in other branches of 
the small arms industry, the secrets of the handicraft are 
transmitted from fatherto son. The steel is bought in 
Germany and in England, the iron coming both from 
England and Belgium (Lowmoor iron and Bessemer 
steel are said to be much used, and good serap, like old 
horseshoes, is in request for the stub or commoner bar- 
rels). The materials of which the masse is composed are 
handed to the barrel maker in the first instance, and by 
him arranged either as shown in the illustrations or in 
any other way necessary for the production of the pat- 
tern which he desires to produce. Sometimes they are 
inclosed in a thin casing of sheet iron or merely bound 
together with wire. 

They are then sent to the rolling mills, where 
they are heated and drawn out by the rollers into long 
strips or rods about 14¢ inch square. These strips are 
reheated and again drawn outin rods several yards long 
—according to the requirements of the barrel maker— 
and are generally from one-fourth to three-eighths of an 
inch square. The strips thus obtained constitute the 
“damascus.” If the object be a finer quality, or a 
farther variation of the pattern or design, the dbagu- 
ettes or “ fagots” are again heated red hot, hammered 
together at the ends, and twisted each in a reverse 
manner to the other, the object of this counter twisting 
being to secure a more elaborate but still regular pat- 
tern. The threads running through the ‘“fagot,” 
though further mixed and twisted by this treatment, 
still retain their individuality in the mass. 

Among the Liege makers five patterns are said to be 
in especial request, namely, the ‘“‘ Bernard,” ‘‘ Clou,” 
“Ture,” ‘* Boston,” and ‘“‘Crolle.” For the ‘ Damas 
Bernard” (first introduced by Messrs Bernard, Paris) 
it is necessary to have eighty-one rods (really wires) of 
iron and steel (see No. 2) superposed one above another 
in nine different lines. The iron wire is 14 millimeters 
square, the steel 12 millimeters, but when welded and 
drawn out, the rod thus formed is only 844 millimeters 

uare, and is cut into lengths of 50 centimeters. The 
“ Damas Clou ” is made in a somewhat similar manner, 
except that the number of iron and steel wires entering 


into the masse is only twenty-six instead of eighty-one. | be 


In this case the iron wire is 12 centimeters wide by 6 
millimeters thick, and the steel 12 by 4 millimeters. 
he mass is also cut in lengths of 50 centimeters, and 
drawn out to a thickness of 744 millimeters. The 
., Damas Ture” is nearly similar in character to the 
Clou,” with the exception that a finer quality both of 
and steel is used, and that the steel wire or thread 

is 414 millimeters thick instead of 4. The “ Damas 
Boston” is very similar to the ‘‘ Damas Clou,” but is 
inferior to the latter. In the ‘“ Damas Crolle” sixteen 
iron and steel wires are oats 


12 by 7 centimeters. Among the other patterns ma. 
be mentioned the “ Zebre,” the “‘ Mineur,” the “ Moire” 
the “ Ruban Anglais,” the “ Ruban d’Acier,” ete. Asa 
_— rule, the more steel used in the “‘damas,” the 
tter the quality of the pattern. 
All the pce hee barrels are used for sporting 


na they will therefore be found in double- 
h loaders, and to a very much lesser extent in the 


the being 
thick, and the steel | th 








Prepared in part by FREDERIC H. RoBInson. 


; THE yet meny of ra tapeee BF oma meres | 
n mixing ree ingredients, sulphur, peter, an 
such that, when heat is 


complete when the substances are wholly converted 
into and vapors. The object is to have CO,, not 
CO, formed. The latter arises from plete com- 
bustion. The gases come from the combination of the 
C of the charcoal with the O of the nitrate of 7 
The 8 facilitates the liberation of the O, combining 
with the metal, forming sulphuret of potassium. 

Walking a few rods from the office of Du Pont’s 
powder mills, Wilmington, Delaware, we entered the 
wood yard, where were stacks of willow and pop- 
lar, part of which was already barked and stacked to 
dry. This wood, before being charred, is separated 
into two grades, the smaller of which contains mere 
branches, not more than an inch in diameter. For the 
manufacture of gunpowder the smaller wood is pre- 
ferred, since it is easily charred, so as not to leave any 
O’ behind, this precaution being necessary in the pro- 
duction of good gunpowder ; since if any O remains 
combined with H,so as to form water, such a large 
amount of heat will be absorbed by the water during 
the ignition of the powder that very little force will be 
given to the ball or shot. The coarse wood, mixed with 
the poplar, gives charcoal for blasting powder ; since, 
though some of it be imperfectly charred, sufficient 
time is allowed such powder to undergo complete com- 
bustion before the expansion of the gases bursts the 
rock. A coarse-grained wood, as willow, is selected, 
because it requires but three or four hours to char it. 
while oak would consume a much longer time. Ali 
wood should be thoroughly dried before being charred. 

In the coal house near by were five or six cast iron 
cylindrical vessels containing the wood which was 
being charred. These retorts are sunk in an iron plat- 
form to such a depth that their lids are about five 
inches above the floor. The retorts are about four feet 
in diameter. Each one has a —_ r pipe in the lid for 
carrying off the pyroligneous ow ete., formed during 
the process. The fire is kindled under these vessels. 
Up to about 150° F. the product of distillation tastes 
quite like distilled water ; as the heat increases it be- 
gins to assume the taste of burned wood. The H is not 
entirely driven off unless the wood is subjected to a 
very high temperatnre. The presence of H is an ad- 
vantage in powder used in oe. as rapid combus- 
tion and the production of a high temperature are re- 

uired. When the explosion takes Fg the heat, pro- 
Eesod by the combination of this H with the O of the 
niter, is very t. Hence the temperature for the 
charcoal for shotgun powder is raised to only 480° F., 
and kept at that point for three and a half hours. For 
cannon or blasting powder it is raised to 600° F. 

When the wood is sufficiently charred, it is taken out 
of the retorts and placed in a room to be sorted. Here 
it is separated into three classes, one consisting of that 
which, from being in contact with the sides of the re- 
tort, has been too much charred. This class is distin- 
guished by the very black, glossy surface. Another class, 
which has not been sufficiently charred, is of a light 
brown color. The third class, which is selected for 
shotgun powder, is of a reddish brown. It is, however, 
entirely unfit for rifle powder, since it would produce 
too rapid combustion. 

Next is the saltpeter department. Here the saltpeter 
in the crude state is se ted from its impurities. 
Common salt and chloride of potassium, on account of 
their poopeny of absorbing moisture, must, as far as 
—— tten rid of. In order to do this, about 

tons of saltpeter are placed in a vat standing about 
15 feet high, in which it is subjected to the action of a 
constant stream of water. In cold water the chlorides 
dissolve first and escape through a pipe at the bottom 
of the vat. After several such washings the saltpeter is, 
to a great extent, freed from the common salt. The 
vat is shaped like the inverted frustum of a cone, and 
revolves about an axis. Six or eight feet from the vat 
is a large tank, so placed that about four feet of it 
stand above the level of the floor. When the salt has 
been separated, the contents of the wooden vat are 
emptied into this copper tank and dissolved in hot 
water. About two pounds of glue are dissolved in 200 
pounds of cold water. This solution also is thrown 
into the tank. By stirring with a long rod the con- 
tents of the tank are thoroughly mixed. The cold so- 
lution of glue, chilling the niter, causes it to settle, 
while — rises to the surface, clearing the niter of 
mechanical impurities. It may be necessary to repeat 
this operation. If so, a weaker solution of glue must 
used, since the niter, being partly crystallized, would 
have a tendency to adhere to a strong solution. When 
this operation is completed, the niter is removed from 
the tank to a long wooden trough and dissolved in hot 
water. The solution is kept stirred so asto cause the 
niter to subside in minute crystals, thus avoiding the 
presence or the mother liquor, which, were large erys- 
tals formed, would, by capillary attraction, remain in 
their seams. 

The niter, when deposited, is removed from the 
eins Senet end pnese ene orm to drain. It is 
then washei > s it += the meee Sense. For 
is purpose it is placed in perforated w 8, 
and Taistilled water is poured upon it. This — 
soaks through the mass and eseapes through the bot- 
toms of the boxes. At this point the purification, as 
far xs chemical impurities are ..is ended. 
From the boxes it is removed to the mill It is 
spread on a floor about 20 feet in diameter, 
and over it passes a large number of roliers. Alter- 
nate with these rollers are plows or scrapers which keep 





single-barreled guns, probably not more than three or 
four percent. of them being in the latter. There is said 


to be a somewhat brisk trade going on between these | thoroughl dried, which uires several hours, the 

little forges and ling mills in which the ma-, niter is 4 through Ron aitten. " 
terials for the ‘‘ damas” are prepared forthe workmen.| The and sulphar are ground together. The 
The cost of these materials (per 100 |b.) is somewhat as | two substances are in barrels in p' r proper- 
follows: Flat bars (steel), 22. 4s.; conese ditto, 2/. 88.;| tions. These have horizontal shafts ing 
flat bars (iron), 1/. 4s.; — ditto, 17. 8s. The cost of | through them from end to end, about which they re- 
reducing these rods roll mills to the required | volve. There are about a dozen of these barrels on one 
dimensions is: For steel (per 100 Ib.), 4s. 5d.; iron, 4s.;| shaft, and in each barrel is a number of malleable iron 
heating and rolling the mass for ri strips, 6s. lid. | balls. Asthe barrels revolve, the balls, falling about, 
to 8s.—lronmonger. erush the charcoal and sulphur to the proper degree of 
pam The panes oe ony through a 

vi 

THE MANUFACTURE OF GUNPOWDER |"‘From this mill the pow eoemeal aniieiabes 


—- t= -E : rato ot the sarod anit. 
mixed w proper p' ° re salt- 
og The mixture, with a sumniet of zine 
Is, is then placed barrels made of buckskin 


charcoal, a@p-| stretched on frames. barrels are driven in a 
plied, the whole becomes igni generating great heat, | manner similar to that in which those used in crushing 
which expands the gases . The is most | the charcoal are driven. Since there is a small amount 


of moisture in the ingredients, it is necessary, while 
the barrels are revolving, that care should be taken 
that the powder does not adhere to the sides. If it 
should, the accumulation of the powder might hold the 
balls in its mass, forming, as it were, a fly wheel. In 
order to prevent this accumulation, the sides of the bar- 
rel are struck with a wooden mallet. The operation 
going on in the barrels is for the purpose of producing 
a homogeneous mixture of the three ingredients. 

When thoroughly incorporated, the powder is taken 
to a building where it is mixed with water—in winter 
84 per cent., in summer 4 per cent. 

e powder is then ground. It is so spread over the 
bed of the mill as to cover it to the depth of two or 
three inches. There are two large cast iron edge 
wheels, each weighing eight tons. These, which are 
driven by an ym shaft, move over the powder, 
grinding it toa high degree of fineness. There are at 
one time only about 100 pounds of powder in each of 
these grinding mills, so that if an explosion should oc- 
eur in one of them, injury to the neighboring mills 
would be avoided. 

After being ground, the powder is removed to the 

ressing mill, where it is subjected to a pressure of 

,000 pounds to the square inch. After being pressed it 
is very hard, and in the form of square cakes about 
two feet square and one inch thick. These are passed 
between rollers upon which are cogs of bell metal. 
This is merely pre tory to the granulating oper- 
ation, which consists in passing the broken cake 
through rollers. These rollers are placed at a distance 
na = a ag —_ to the ~ of the 
n to be prepared. e@ powder tween 
them it falls upon a series of sieves. the rt which 
passes through the first sieve falls upon another, which 
retains the r sized grains, allowing the rest to 
pass through. That portion not sufficiently fine is 
again passed through the rollers. That which is too fine 
is returned to the mill to be in pressed. 

The next operation is the glazing of the grains. The 
powder is placed in barrels. As the barrels revolve 
upon horizontal axes, the friction of the grains against 
each other leaves the powder glazed and ready to be 
dried. For this purpose it is placed in bags and taken 
to the drying house. In aroom isa framework, upon 
which the sieves containing the powder to be dried are 

laced. After remaining here about eleven hours, it 
A removed to another building, where it is packed, and 
from which it is shipped to the various markets. 


DISCUSSION. 
The following summary of results concerning the ex- 
plosion of powder and the chemical reaction which oc- 
curs during the process was presented by Mr. J. W. 
Redway. 
The explosion of powder is nothing more than the 
ordinary phenomenon of combustion—that is, the com- 
bination of carbon with oxygen to form carbon diox- 
ide. The only difference is that in ordinary combus- 
tion the oxygen occurs diluted with four times its vol- 
ume of nitrogen. In the combustion of gunpowder, 
not only is the oxygen undiluted, but it is chemically 
compressed to about one three-hundredth part of its 
normal volume. This is the secret of the dynamics of 
a guopowder explosion. This is why a gunpowder 
explosion develops a force so much greater than one 
of carbon ‘dust ” or of coal gas. 
The average gunpowder consists of about 75 parts 
of tassium nitrate, 12 of sulphur, and 13 of char- 
cok This corresponds nearly to the chemical for- 
mula: 


2KNO;+8+38C= K.8+2N+3CO,. 


This has long been considered the chemical reaction of 
the explosion. The real reaction, however, is far more 
complex. 

A number of analyses of the residues of explosion or 
combustion, made in part by the writer, he having un- 
dertaken the investigation of the solids, showed the 
following average results in round numbers. These 
— “sega confirmed the results obtained by Abel 
and Noble. 
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There is much variation in the composition of the 
solid residues, even when the powder is ignited ina 
vacuum, but inasmuch as powder is composed of ele- 


ments of st affinities, a dow uniformity of the per- 
centage of uets might be expected. e compo- 
sition of the products is more uniform than 


that of the solids. 
The volume of the permanent reduced to nor- 





the niter stirred. The water is evaporated by heat, 
communicated to the bottom of the floor. When 


mal tension ( re) tem ture is from 
275 to 290 times soe the powder. If the cham- 
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ber containing the powder is entirely filled, the tension 
of the liberated gases varies from 31 to 87 tons per 
square inch, the theoretical pressure being about 42 
tons per square inch, with the gases reduced to nor- 
inal tension and temperature. 


Bat the temperature of the elements at the time of | 


explosion may be safely estimated at 2,200° C., and 


therefore the volume of the liberated gases will exceed | 


the values already noted, being nearly eight times as 
great theoretically. 

Practically all of these values must be taken with 
more or less allowance, as all analyses, physical, chemi- 
eal, and dynamic, demonstrated that inconstancy of 
result was one of the most noticeable factors. 

The explosion of nitro-glycerine is wholly unlike that 
of gunpowder. The latter is reaction and combination ; 
the former, molecular disintegration. 

A molecule of glycerine, a very stable sabstance, 
may be represented by the formula C, H, Os. If, how- 
ever, we slew a fine stream of glycerine to trickle into 
a vessel containing red, fuming nitric acid, it under- 
goes a remarkable change. he atoms of hydrogen 
are dropped, and in their place the glycerine takes up 
three molecules of a nitrogen compound having the 
composition NO, The glycerine, in other words, has 
become nitro-glycerine, and has the formula C, H, 
(NO,)s Os, and it is marked by extreme yoy It 
is like a boiler with a pressure the merest trifle below 

»int—a slight percussion, and the bands 
are broken. There is no combination of atoms in the 
nitro-glycerine explosion. The molecule merely falls 
to pieces. It does so instantly, and nine hundred vol- 
umes of gaseous products, chiefly carbon dioxide and 
nitrogen tetroxide, resume their normal condition. 
other words, the gaseous products have nine hundred 
times the volume of the nitro-glycerine. This, together 
with the instantaneity of the explosion, may explain 
why nitro-glycerine is so much more destruetive in its 
effects than black powder.—Proceedings of the Engi- 
neers’ Club of Philadelphia. 


the bursting 


HIGH EXPLOSIVES AND HIGH EXPLOSIVE 
PROJECTILES. 


In the last volume that has been issued by the U. 8. 
Office of Naval Intelligence (General Information 
Series, No. VIL.) is a paper on the above subject by 
Lieutenant C. E. Vreeland, of the U. 8. N. 

Melenite, so Lieutenant Vreeland says, is believed to 
be a mixture of fused picric acid, in granules, with tri- 
nitro-cellulose dissolved in ether. It was originally in- 
vented by M. Turpin ; but the French government is 
declared to have so much improved upon M. Turpin’s 
compound that the inventor would searcely recognize 
the substance that is now used in France. The ori- 
ginal secret is purchasable by any government that 
may choose to buy it, and it is reported to have been 
already acquired by the Elswick Ordnance Company. 
According to “Le Manuel du Dynamiteur,” by M. 
Max Dumas-Guilin, the explosive force of melenite is 
only three times that of gunpowder. Less authorita- 
tive statements set it down as from five to seven times 
that of gunpowder, but the recent French experiments 
with the old iron-clad Belliqueuse seem to conclusively 
establish the approximate correctness of M. Duimas- 
Guilin’s estimate. The effect of a shell charged with 
melenite striking against the armored part of the ship 
was inconsiderable. On the other hand, shells that 
struck the unprotected parts are said to have caused 
terrible havoe. These results, so far as is known, 
agree with the results which have been obtained at 
Portsmouth during the experiments on her Majesty’s 
ship Resistance. Many Freuch naval experts are now, 
in consequence, advocating a reversion to the old sys- 
tem of giving a battle ship something like complete 
armor ; and it is now no secret that the construction of 
the battle ship Brennus and the cruiser Dupuy de 
Lome has been modified in accordance with their views. 
The French have succeeded in safely firing melenite 
shells from guns that give a muzzle velocity as high as 
2,000 ft. per second, and shells containing 70 lb. of 
melenite have repeatedly and without accident been 
thrown from an 8°6 in. mortar with a muzzle velocity of 
over 1,300 ft. per second. 

Roburite, the new German high explosive, belongs, 
says Mr. Vreeland, to what is known as the Sprengel 
class—that is, to the class of explosive mixtures of two 
substances, neither of which by itself possesses explo- 
sive qualities. In the case of roburite both these com- 
pounds are solids, and the resulting mixture has a 
sandy, granular appearance somewhat resembling com- 
mon yellow sugar. It has been experimented with at 
Chatham under the direction of Major Sale, R.E., and 
these experiments have substantiated some, at least, of 
the claims which its inventor, Dr. Carl Roth, makes on 
behalf of it. He claims (1) that the two components 
are perfectly harmless and inert separately ; (2) that 
even when wixed or ground together in an ordinary 
coffee, cement, or flour mill, the mixture cannot be ex- 
»yloded by friction, percussion, or the application of 

ame; (3) that, when detonated, roburite produces 
neither spark nor flame ; (4) that it produces very little 
noxious gas ; and (5) that it is not subject to deteriora- 
tion through climatic variations of temperature. It 
should be kept dry, but even if it become damp its 
strength can be safely and perfectly restored by the ap- 
plication of heat. Experiment proves that itis stronger 
than any known picric powder, that in some respects 
it is more powerful than dynamite, and that, owing to 
the safety with which it may be handled, it is eminent- 
ly fitted for use as a bursting charge for shells. But it 
does not seem to be as yet established that it is adapted 
for submarine mining. A roburite factory has been 
founded under government sanction in Germany, and 
the establishment is at present capable of turning out 
about two tons a day. 

Bellite, a new Swedish high explosive, owes its dis- 
covery to Mr. Carl Lamm, managing director of the 
Rotebro Explosives Manufactory, near Stockholm. It 
is stated to consist of ammonium nitrate and di-nitro- 
benzol, which, when melted together at a temperature 
of from 176° to 194° Fahr., are mixed with saltpeter, 
and form a compound of which each molecule is explo- 
sive. It isin a granuiated state that it appears to be 
best adapted for ane | purposes. It then has a 
specific gravity of from 12 to 1°4, and may be fully ex- 


ploded by the aid of a small quantity of fulminating 
mercury, even if it be confined only by the pressure of 
When pressed into hard cakes, it 


a thin sheet of tin. 





In | pea 





needs a stronger impulse and stronger confinement ; 
and the covering, whatever it may be, must, moreover, 
adhere to the cake. Heated gradually in an open 


vessel, bellite begins to evaporate ata sang anne oe of | p' 
| 302° Fahr., and the rapidity of evaporation increases as 


the temperature rises, but no explosion oeceurs, Heated 
suddenly, bellite burns with a sooty flame ; but, if the 
source of heat be removed, combustion ceases, and the 
substance assumes a caramel-like structure, the com- 
position rewaining as before, save that the proportion 
of saltpeter is somewhat reduced. Bellite can with- 
stand blows, fire, friction, and vibration without being 
exposed to the slightest risk of explosion, and it may 
be stored without danger of spontaneous combustion. 
Exploded in a submarine mine, it gives, at a distance 
of 17 ft., a blow 10°4 per cent. greater in force than is 
given by gun cotton under similar conditions. Ata 
distance of 12 ft. 6 in. the superiority of bellite increases 
to 15°2 percent. This seems to specially fit it for use 
not only in mines, but also in torpedoes. 

Carbo-dynamite is a recent British invention which 
owes its origin to Messrs. W. D. Borland and W. F. 
Reid. The base is nitro-glycerine and the absorbent is 
earbon. Itis as cheap as ordinary dynamite, but it is 
alleged to possess several advantages over it. For ex- 
ample, it has much greater explosive force, seeing 
that 90 per cent. of the compound is pure nitro-glycer- 
ine, and that the absorbent itself is highly combusti- 
ble. In addition, it is claimed that, when the dyna- 
mite is wet, no exudation of nitro-glycerine takes place 
from the absorbent. It is even declared that some 
earbo-dynamite which had lain for eight months in 
water presented at the end of that period the same ap- 
rance as when first immersed, and had suffered no 
deterioration of its explosive qualities. 

Graydonite is the invention of Lieutenant James Weir 
Graydon, lateof the U. 8. N., who in 1886-87 conducted, 
first in California and afterward in Russia, a series of 
experiments with the Graydon dynamite shell. This 
he succeeded in firing, with some degree of success, 
from a 6 in. rifled gun that was loaded with a mixture 
of 11 lb. of dynamite to 37 lb. of powder. Mr. Graydon 
claims for graydonite absolute freedom from danger in 
handling and transportation, a destructive power from 
400 to 700 per cent. greater than that of No. 1 dyna- 
mite, and suitability for military and naval uses. 
Particulars of its composition have not been made 
public. Since the conclusion of the experiments in Rus- 
sia, the Ordnance Board of the United States Army has 
assisted at further experiments with the Graydon 
dynamite shell at Sandy Hook. The Graydon method 
of chasging the shell consists in subdividing the burst- 
ing charge of dynamite into small pellets, each of 
which is inclosed in a separate envelope and treated 
with paraffin. The interior of the shell is previously 
lined with asbestos. Explosion is secured by means of 
a detonator, which acts upon impact. The great ad- 
vantage of the shell is alleged to be that it ean be fired 
from any service gun with the ordinary service charge 
of powder. At the Sandy Hook experiments a 7 in. 
Ames wrought iron muzzle- loading rifled gun was used, 
with a powder charge of 23 lb., and with a steel service 
shell that weighed, with its charge of 23 Ib. of No. 2 
dynamite, about 122 lb. The target was a section of 
wrought iron turret, made up of two 7 in. plates, so as 
to give a total thickness of 14 in. The target was, how- 
ever, not a newone. It had been indented by pre- 
vious practice, and several cracks in its surface were 
noticeable. Three shells were fired at, and burst on, 
the surface of this target. 
the first plate, seriously bulged and cracked the second, 
and had a generally disruptive effect upon the turret. 
Next day four rounds were fired, two at a wooden tar- 
get a mile away, and two seaward. All the shells were 
fused. The first shell burst prematurely 300 yards 
from the gun, the second burst at or beyond the ob- 
ject, the third did not burst, the fourth burst prema- 
turely at 1,000 yards. These results were not satis- 
factory. Later in the day the liability or otherwise of 
the dynamite to explode on being fired into with small 
arm projectiles was tested. This experiment was also 
unsatisfactory. The compound exploded on being 
struck at 50 yards by a Springfield rifle bullet. Yet it 
was something to have shown that the dynamite shells 
could be successfully fired from an ordinary gun, and 
were capable of inflicting serious damage upon a some- 
what heavily armored target. 

The Smolianinoff explosive has also been experiment- 
ed with in America during the past twelve months. The 
composition consists of 80 per cent. of nitro-glycerine 
combined with a certain fluid, the natureof which is a 
secret. The target was similar to that which was used in 
the Sandy Hook Graydon experiments. A 100 pounder 
Parrott gun was employed, and three shells were fired, 
the first two weighing 69 lb.. carrying 4°6 lb. of Smoli- 
aninoff explosive, and the third weighing 82 1b., and bav- 
inga41lb. bursting charge. The firing charge in each case 
was 18 lb. of Du Pont powder, the range was 101 yards, 
and the muzzle velocity was about 1,490 ft. The first 
shell was not fused. It struck the target and broke up 
with a low explosion, doing only superficial damage. 
The second shell was fitted with a detonating pereus- 
sion fuse. It struck the target, exploded with much 
more foree than had been developed by the unfused 
shell, did some surface damage, and badly injured the 
target’s foundations. The third shell produced much 
the same results. No damage was done to the gun, 
and the weakness of the cast iron shells which were 
used, as well as the shape of the heads, which were 
suitable only for a nose fuse, was held to be mainly 
responsible for the unsatisfactory nature of the experi- 
ments. These, we hear from other sources, are to be 
repeated under more favorable conditions. 

he Snyder explosive bas recently been tested, with 
very successful results, in Turkey. It consists of 94 
per cent. of nitro-glycerine and 6 per cent. of a com- 
pound of collodion, gun cotton, camphor, and ether ; 
and it is exploded by mere percussion against any 
hard body. It is, nevertheléss, said to be safe to han- 
dle. The gun employed was a6 in. rifled piece. The 
target, 220 yards away, was com of twelve 1 in. 
steel Pte, welded together and backed with 12 in. 
and 14 in. oaken beams. It measured a ft. by 446 ft., 
and weighed more than 20 tons. The charge of Sny- 
der re was 10 lb. The target was utterly de- 
stro at the first shot, and nine other shots were 
fi without accident of any kind. This explosive, 
which is the invention of Mr. F. H. A. Snyder, of New 
York, appears to have an important future. 
Gun cotton sheils have, since 1885, been extensively 


The third round penetrated ! 








ras. 
experimented with in Germany. In 1883 Herren Voy 
Porster and Wolff, of the Walsrode gun cotton f 
in Hanover, took out two patents—one for a process of 
reserving gun cotton, the other for the construetion 
of a shell to be charged with that explosive. Preger. 
vation is attained by —— either wet or dry gon 
cotton in ether or nitro-benzol rs from 15 to 20 
This causes a hard, impervious fim to form on the sur. 
face of the cotton. The film does not interfere with 
the explosive properties ; but it prevents decomposi. 
tion and loss of eee humidity. The shell 
was never tried ; but in 1 a new patent was 
out for a system of ae Sg could be applied to 
shell of service pattern. et gun cotton compressed 
disks are cut up into prismatic grains, and to these are 
added about 200 grammes per charge of dry gun cot- 
ton. Space being reserved for the fuse and detonator 
melted n is poured over the charge, which is pro. 
tected by the preservative film, and the whole, as it 
cools, forms a solid mass. The fuse is similar to the 
German service percussion fuse of 1873. The fulwinate 
capsule is immediately surrounded by ten grammes of 
dry gan cotton, and is protected from shock by India. 
rubber rin The shells are stored filled, but not 
fused. Early experiments were not satisfactory, and 
certain changes were made, especially in the arrange- 
ment of the capsule. Since then more than 200 shells 
have been fired without accident, and with complete 
explosion, from the 3°4 in. gun ; and 35 Ib. charges have 
also been fired from the 5°8 in. gun and 100 |b. charges 
from the 10°9 in. mortar, with equally satisfactory re- 
sults. (Quite recently Mr. Von Forster has further im- 
proved his fuse, and experiments have been continued 
with an 8*l inch Krupp gun, a 48 lb. charge of powder, 
and a projectile weig ing 220 Ib., and filled with 2 Ib, 
3 oz. of gun cotton. The initial velocity was about 
1,410 ft. per second. The a was a compound 46 
in, plate, weasuring about 39 in. by 78 in., backed by 
20 in. of oak. Four yardsin rear of the target was a 
palisade of pine stocks supporting an earthen wall 
ever three yards thick. The shell perforated the plate, 
backing, and palisade, and burst only after entering 
the wall of earth. The performance was, therefore, 
very satisfactory, for the weak point in many high ex- 
plosive shells is that they have a tendency to burst too 
soon after impact. 

The general effect of the dynamite shells which were 
fired toward the end of last year from the Zalinski 
pneumatic gun at Fort Lafayette, in New York har- 
bor, was made public at the time. The details did not 
appear. They are now given at length. The shells 
used were each charged with 50 lb. of blasting gelatine 
and 5 lb. of No. 1 dynamite, and their gross weights 
varied from 136 lb. to 137 Ib. The target was the old 
government schooner Silliman, which was moored with 
her stern toward the firing point, and distant 1,864 
yards therefrom. The schooner was 79 ft. long and 
22 ft. in breadth, and had a depth of 8 ft. 6in. A trial 
sand-loaded projectile was first fired in order to get 
the range. It struck 24 yards to the right and 27 yards 
short of the vessel. The second shot entered the water8 
yards to the left and 10 yards short, but for some un- 
explained reason did not explode. The third struck a 
little astern and on the starboard quarter of the 
schooner, and exploded under water, breaking off the 
wainwast just above deck, throwing down bulkheads, 
breaching the planking under the quarter, and letting 
about 2 ft. of water into the vessel. The fourth shot 
struck the water close to and abreast of the starboard 

uarter. and must have exploded very nearly under 
the schooner’s center. The underwater fuse acted per- 
fectly. The vessel’s back was broken, and she fell 
back a complete wreck. On this occasion the high tra- 
jectory of the gun was much objected to by the experts 
who were present. The projectiles fell into the water 
at as great an angle as 18 deg. or 19 deg. On the other 
hand, the high trajectory prevented ricochet, and in- 
sured a proper entry into the water for torpedo action. 
The Unit States Navy Pneumatic Dynamite Gun 
Board subsequently witnessed experiments to test the 
rapidity of fire, accuracy, and extreme range of Lieu- 
tenant Zalinski’s weapon. The board reported (1) that 
the dynamite gun is a new instrument which has its 
own functions in time of war; that it cannot replace 
any existing weapon; and that its place cannot be 
wholly taken by any other ; (2) that the value of com- 
pressed air as a means of throwing projectiles from a 
gun is chiefly apparent in the ability which it gives to 
the gunner of exactly reproducing any shot, and of 
accurately increasing or decreasing range at will ; (3) 
that the machinery employed in connection with the 
control of air under great pressure is very effective ; (4) 
that the gun is remarkably accurate ; (5) that the ex- 
treme range is probably about two miles, the effective 
range frow 1,400 to 1,800 yards ; (6) that the power of 
the projectile has not yet been thoroughly tested ; (7) 
that the gun appears to be trustworthy in its action ; 
(8) that the system is a simple and not expensive one, 
and that the gun might be made in any large town 
where there are foundries and machine shops; (9) that 
the weapon is valuable for harbor defense ; (10) that It 
is adapted to naval warfare whenever mortar fire can 
be advantageously used ; (11) that a modification of it 
might be adapted to the projection of torpedoes from 
ships ; (12) that, until after the gun has been properly 
tested on board the dynamite cruiser which is now un- 
der construction, it will be inexpedient to adopt it a 
part of the battery of ships of war. The dynamite 
cruiser, it may be wentioned in passing, was built by 
Messrs. Cramp. of Philadelphia, but is not yet ready 
for sea. Instead of the 10°5 in. pueumatie guns for 
which she was originally designed, she is to have three 
15 in. tubes, which will be able to throw up to a> 
of explosive gelatine. The length of ber guns, whic 
was excessive, has also been shortened to 55 ft. In the 
meantime a Zalinski gun, with a caliber of 15 in. and a 
length of only 40 ft., has been constructed for the 
Italian government. 

Another pneumatic gun has, according to the Temps, 
been tried this year in Germany, under the supervision 
of the German Admiralty. The instrement is of il 
in. caliber, and is 73°8 ft. long. The shell was 81 5 in. 
long, and contained 66 Ib. of nitro-glycerine. The tar 

t was a wooden vessel moored 2,080 yards away = 
the firing point. Two rounds of shell completely ¢& 
stroyed the eraft. Of Mr. Hiram Maxim's dynaimit® 
gun little of a practical nature is yet known. It =e 
pneumatic tube; but the tube is comparatively sbor 
and, according to the specification of the patent, & er 
high muzzle velocity is attained. The peculiarity % 
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invention seems to consist chiefly in the substitu- 
tion of a mixture of air and some volatile hydrocarbon 
for air alone. This mixture is so regulated that there 
shall be just sufficient oxygeu to convert the hydrogen 
ef the hydrocarbon into water, and the carbon into 
carbonic acid gas. After the - atgemeag has been driven 
by the expansive force of the gas through a certain 
portion of the length of the bore, the mixture of air 
and hydrocarbon is caused to explode, and the pres- 
sure is thereby at once increased about eightfold. The! 
explosive charge in the shell is to be some form of dy-| 
namite, detonated by means of a capsule and” firing 
in. It does not, however, appear that Mr. Maxim has 
yet built a gun in accordance with his designs. Indeed, 
if, as the experiments with the Graydon and more par- 
ticularly with the Snyder high explosive projectiles | 
seem to prove, explosives of the wost formidable na- 
ture can safely be fired in shells from ordiaary service 
guns charged with gunpowder, it is scarcely likely that 
eumatic tubes will henceforth be much in request 
or a similar purpose. Guns that can be loaded with | 
wder must always be more readily available than | 
struments which require to be charged either with 
compressed air or with air and something else. More- 
over, heavy guns are much less liable to destruction 
by an enemy than are the comparatively and fra- 
le tubes which are at present used by Lieutenant 
Falinski. Guns, too, give superior velocities and flat- 
ter trajectories ; they can be used with equal facility 
on shipboard and on land; and egy Lae ge the great 
advantage of being already in the ds of both the 
land and the sea services of all countries. 








VERDOT'’S ALTIMETER. 


PLANE surveying, for which few instruments are re- 
quired, permits of making a planimetric sketch of a 





disturbances of the ground, and the edifices of 
which it would be of interest to know the altitude, 
and the operator contents himself with indicating the 
Se level by curves of more or less accuracy, 
Mr. Verdot’s altimeter is an instrument designed for 


Fies. 3 anD 4—THE VERDOT ALTIMETER. 











Figs. 1 AND 2.—PLAN AND SECTION OF 
VERDOT’S ALTIMETER. 


piece of ground in a short time, with a certain ac- 
curacy dependent upon the skill of the operator. In 
such operations, it is often difficult to indicate the 


THE RUSSIAN IMPERIAL 


jobtnining such data. It is not a surveying, but a 
topographical instrument. It consists of an ordinary 
| compass, upon which is mounted a sector, 8, movable 
|around its center, and upon which is traced a scale 
giving in units and subdivisions the height of the 
rectangular triangles whose base is known, and the 
angle opposite the height. The figures on the small 
rule, m a, of the sector, as well as on the one opposite 
| (n @) corresponding to the concentric lines, indicate the 
units of the bases. Upon the circumference are traced 
| the degrees. The figures placed after, at which end 
the curves running from left to right indicate the units 
of the heights. 

With this instrument one operates : 

From 1 to 10 meters, taking the meter as a unit. 

From 10 to 100 meters, taking the decameter as a 
unit. 

From 100 to 1,000 meters, taking the hectometer as a 
unit. 

From 1,000 to 10,000 meters, tuking the kilometer as a 
unit. 

And this, too, on the bases as well as upon the 
heights. The sector is capable of moving around its 
axis @; itis held upon its circumference by a friction 
stop controlled by a button, k. When the face of the 
apparatus is placed vertically, and fhe button is 
pressed, the sector becomes free, and its center of 
gravity falls upon the vertical passing through its 
geometrical center, which, at the same time, is the 
point of suspension. 

Upon the face of the apparatus are placed sight 
vanes, P. These are so arranged that when the top 
of the apparatus is horizontal, they form with this 
horizontal the same angle that the free sector makes 
upon the vertical. If the sight vanes are placed hori- 
zontally, as the sector is free, its rule touches that of 
the apparatus; and if the instrument revolves around 
its center, the sector will open by the same angle as 
that of the line of the vanes with the horizontal. 











Knowing the base of a ree r triangle, and the 
angle opposite the height, it suffices to open the sector 
to such angle, tofollow with the eye, as farasto the 
fixed rule, the curved line indicated by the number of 
units contained in the base, and finally to observe the 
line of the heights, coinciding at this point, and follow 
it to the left. The figure placed at its extremity wiil 
indicate the number of units contained in the height of 
the triangle. For example, let us suppose a base of 
60 meters (6 decameters), the angle opposite being 40°. 
If we take the curve corresponding to the figure of 
the division of the bases, we see that it corresponds to 
the figure 5 of the curve of the bases (point of intersec- 
tion), whence we conclude that 5 decameters is the 
height sought. 

lt is easy to interpolate the differences between the 
two figures which include the intersection, and te 
reach quite approximate results.—Le Genie Civil. 








PORTABLE SAW FOR TREES. 


THE saw illustrated herewith is formed of hardened 
steel plates, which are riveted together in double series 
for the entire length. The rivets are sufficiently loose 
to form joints. h plate or link is shaped on one 
side to form a pair of saw teeth, one tooth cutting in 
one direction and one in the other. The plates are a 
little thicker on the cutting edge than at the back, so 
that the saw, as it is sharpened, is always set so as to 
clear its cut. A cross handle at each end of the saw fits 
into a ring for use. The handles are withdrawn from 
their rings to render the saw portable. As this saw 


can be made entirely of pressed work, it could be made 
very cheaply. A saw of this kind is equal to a six foot 
cross-cut saw, weighs only 1% |b., and is packed in a 
leather case, which has a strap to sling over the 
shoulder, or may be attached to the waist belt, and 
measures over all 154 in. by 344 in. by 8 in. The saw 


YACHT POLAR STAR. 
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was found by experiment to cut down a living tree 12 
in. ir diameter in five minutes. It is thought that it 
might be useful as a part of military equipment for 
sappers, and for emi ts, as also for cutting down in- 
accessible trees, which it does readily, by attaching 
ropes to it in place of handles. Mr. W. F. Stanley, of 
South Norwood, is the patentee.—Hnglish Mechanic. 








THE ELECTRIC LAUNCH VISCOUNTESS 
BURY. 


Tue Viscountess Bury was launched from_ the 
builder’s yard, Strand on-the-Green, Chiswick, Octo- 
ber 8. This is the largest electrical boat which has 
yet been seen on the Thames, or probably in the 
world, if we except that of Mr. Elieson. She is in- 
tended for public use, and will carry upward of eighty 
passengers comfortably. 

The Viscountess Bury has been ially designed 
and built for a private company by ir. W. Sargeant, 
electrical launch architect and constructor, Chiswick, 
Middlesex. She is 651¢ feet long, with 10 feet beam, and 
has a mean draught of 22 inches with a displacement 
of 12% tons. The hull is constructed of three skins, 
the inner being diagonal, and outside planking of 
bright mahogany in narrow widths. The keel, which 
runs from stem to taffraii, is in one length, of Ameri- 
can rock elm. Deadwood aft has been in this instance 


the other for going ahead or astern. They are worked 
by the electrician in answer to bell si s from the 
nian at the wheel. Each propeller can thus be worked 
independently of its twin companion, and so greatly 
assist the steering in sharp bends of the river. 

In place of the objectionable whistle of the steamers 
a large and melodious ship’s bell is placed on the cabin 
top, and may be sounded electrically by the man steer- 
ing, the current coming direct from the accumulators. 
This bel) will sound for warning boats and signaling 
lock keepers. 

All lights for port, starboard, masth and cabin 
lavatories, ete., 
plied by the accumulators. 

Ammeters, voltmeters, and suitable resistances are 
all under the immediate sight or control of the elec- 
trician. All the machinery being placed below the 
floor, leaves a clear space from stem to stern for pas- 
sengers. 

rom the illustration it will be seen that the cabin 
is furnished with a ventilating lan and is 
amidships, with lavatories, etc. The up ng is of 
crimson embossed velvet, the el is of moulded 
teak, bright varnished throughout, the ceiling being 
moulded and picked out in gold and white. In the 
center is the ‘Seine table, and seats run all round the 
cabin, which is 10 feet long, with folding flaps on each 
side. 





The windows are of engraved plate glass, and those 





NEW ELECTRIC LAUNCH. 


entirely abandoned, the object being to assist the 
steering in narrow bends up the River Thames, and 
for giving a clear run, and to get greater efficiency 
from the twin three-bladed propellers, which are built 
up of steel to a 12 inch pitch and 2 feet 3 inches diame- 
ter, rotating outward, and calculated to revolve at 600 
revolutions per minute. These propellers are beauti- 
fully made, and were provided by Messrs. Thornycroft 
& Co., the well known torpedo boat builders of Chis- 
wick. 

Mr. Sargeant has designed a rudder on an entirely 
new principle, with the object of clearing weeds, obviat- 
ing stern-post deadwood and gudgeons, with facilities 
for quick removal and easy steering. This rudder will 
be built up of thin steel, galvanized, and slung in a 
gun metal trunk. The steering wheel is situated right 
forward on the deck, as shown in the illustration, so 
that the man operating has full view of all small craft, 
which so numerously frequent the higher reaches of 
the Thames in summer. Adjoining the steering wheel 
will be an indicator communicating with the electri- 
cian in charge of the switches controlling the electrical 


wer. 

The electrical energy is stored in 200 Electrical Power 
Storage Company’s accumulators of the ‘ 1888” type, 
each of which has a ag! of 145 ampere hours with 
a discharge of 1 to 50. The midship section of the 
vessel being perfectly flat, there will not be any lids to 
, these boxes, so in the event of her taking the ground 
the acid will not slop over. These storage cells are 
arranged, one hundred on each side of the vessel, under 
the seats. The space occupied by them is lined with 
lead, small drains leading into receivers in case of acci- 





dent, thus securing perfect dryness for the boxes. The 
cells are computed to hold electrical energy sufficient 
with one charge to propel the vessel for ten hours at a) 
speed of six miles per hour, as regulated by the Thames 
onservancy by-laws. There are two 7inch “ Im- 
misch” motors, which convert the electrical energy 
into power. These are calculated to develop 74¢ brake 
h. p. at 1,000 revolutions per minute. They are placed 
under the floor aft, each working direct on to one of 
the twin propeller shafts. The thrust is taken from a) 
ball-bearing thrust block, which reduces the friction | 
greatly. he switches are fixed, port and starboard, 
and are two to each motor, one for half and full speed, 
































of the ventilators amber in color. The fore and aft 
parts of the vessel are of bright teak, and upholstered 
with portable seats, so that the accumulators may be 
easily examined in case of necessity, or at the time of 
charging. 

The carving on the bow boards and figure head, 
which represents the Viscountess Bury, was done in an 
artistic manner by Mr. David Gibb, of Limehouse, 

Mr. Sargeant designed another electrical launch, the 
Malden, which during the past summer was a familiar 
object of interest on the Thames, especially during the 
Henley regatta. The Malden is 304 feet long, with 4 
feet 10 inches beam. She was constructed chiefly for 
experimental purposes, and upon her trials data of 
great interest have been obtained. On one occasion, 
with a single charge, the Malden was propelled 56 miles 
down stream at about 10 miles per hour. 

This boat vas built by Maynards, of Chiswick, 
under the superintendence of the designer. The pro- 
peller is double bladed, 2 feet diameter, by Thorny- 
croft & Co. 

The motor is a 6 inch ‘‘ Immisch” machine, driving 
the propeller at 550 revolutions per minute, from 48 
accumulators.—Hlectrical Review. 


BOTTING’S SNOW DISPERSER. 


THE approach of winter should remind vestries and 
local boards to put their houses in order especially with 
reference to the contingency of having to meet one of 
those heavy snowfalls which have more than once sur- 
prised and paralyzed the metropolis. In view of this 
we illustrate a snow disperser, invented by Mr. F. 
Botting. Fig. 1 of our engravings represents a front, 
and Fig. 2 side sectional elevation of the machine. The 
snow is accumulated in front of the machine by means 
of a snow plow, and the machine following in the 
wake of the plow does the rest. 

The bottom of the machine consists of a corrugated 
trough, C, with projecting hollow ribs or gills, D. Above 
are revolving hollow arms, F, on a hollow shaft. Steam 
is admitted to the trough and the arms by stop valves 
to heat and keep them at a high temperature. In 
moving forward, snow is forced up the front scoop, on 
to the gills of the trough, and becomes redu to 
water, and if at all massed in lumps is broken to small 











1 be incandescent electric lamps, sup- | machine. 


pieces by the revolvi 


snow into the water in the trong a iT tcleog beatae 


arms, 
pieces. 


for steam when uired to d snow without hay. 
aS of course, is of great 
vantage in main bee pm ie The front scoop 
plate cannot be lowered su tly low to touch the 
road, and even if it did, it would not clear the number. 
less holes, but what is left after the machine has passed 
is to be melted by the hot water that flows from the 
Mr. Botting also suggests that the machine ma 
stationary, and worked by an ordinary traction. a 
gine or road roller ; these ng of little other use in 


winter, can with profit be used; ip cases where more 

convenient, a boiler and 

steam heatand power. Mr. Botti 

a working model, one-eighth the full size, to one or two 

vestries, under steam ; the result of its action was that 

yong and ice was instantly converted into water,— 
ron. 





EXPLOSION OF A PETROLEUM STEAMER AT 
CALAIS, FRANCE. 


On October 16, a few minutes after nine o’clock in 
the evening, the usually quiet seaport of Calais wag 
startled by a tremendous ie The inhabitants 
were bly startled, the shock to the houses being 
terrific, and many ple took to the streets, believing 
that an earth e had occurred, windows being 
broken in all directions, and the gas being suddenly 
It was soon ascertained that the ex- 
plosion had taken place on board the Ville de Calais, 
a new vessel of some thousand tons register, which 





had been built for carrying petroleum between Calais 
land New York, from whi: lace she had lately ar- 
|rived. For this purpose she had been fitted with va- 
| rious tanks and tubes. She had completed the dis- 
charge of her cargo the previous day, and at the time 
|of the explosion water was being pumped into her bal- 
last tanks. It is supposed that the disaster was caused 
by one of the engineers taking a naked light into the 
hold in order to examine these tanks, thus igniting 
the gas which had > from the petroleum. 
wreck of the vessel, the Zimes correspondent states, 
resented a remarkable appearance. The crew num- 
Coned twenty-six hands, but at the time only ten per- 
sons were on board. e captain, with his wife and 
another lady, were in their cabin in the after part of 


though nothing had happened—the captain never ima- 
gining that the accident was so serious until he came 
on deck. The rest of the ship, with the exception of a 
small part of the forecastle, was blown into the air, 
and seattered in all directions, while the sides of the 
vessel were blown clean away. Some heavy pieces of 
a were hurled three-quarters of a mile or wore. 
Almost simultaneously with the ae a huge 
cloud of black smoke and debris rose into the air, and 
burst into a column of flame of t height—the hull 
becoming a mass of flame, which was not extinguished 
until the next morning. Three persons lost their lives, 
one of the engineers, one of the ship’s o: and a 
seaman. Considering that the dock was full of timber- 
laden shipping, and that the quays were laden with 
logs, it is marvelous that the disaster was not far 
greater. Our illustration is from a sketch forwarded 
by Mr. Frank Merridew, of the British and Foreign 
Library, Boulogne. above and our smaller en- 
graving are from the London Graphic. Our larger en- 
graving is from L’Ilustracion. The following addi- 
tional particulars are from the London Fireman: 

A singular explosion took place at Calais on the 
evening of Tuesday, Oct. 16. e Ville de Calais was 
a new vessel, and was 1,221 tons register. She was en- 

specially in the petroleum trade between Calais 
and New York, and she wass ly fitted with tanks 
and tubes for carrying the oil. The vessel lay at the 
end of the dock, searcely 100 yards from the petroleum 
reservoir which is erected on shore, and had the appear- 
ance of agasometer. On the day of the explosion she 
completed the discharge of her cargo, and was to have 
left the following morning for Neweastle. 

At the time of the explosion water was einapemeet 
into her ballast tanks, and it is supposed that the explo- 
sion was caused by one of the engineers taking a naked 
light into the hold of the ship to examine these tanks, 
the light communicating with the gas which had gene- 
rated from the petroleum. The hatches of the vessel 
were all inclosed, so that the gas was confined. This, 
doubtless, accounts in a great measure for the violence 
of the report of the explosion, which was so terrific 
that it shook the ground for five or six miles round 





Calais. The greatest excitement prevailed throughout 
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the steamer, and this remained almost intact, as. 








——hUMUhOrhUhPlhUrh]hC~a 


2 See eS i i Ee ee ed rr eS wy ere 


a Me My me i 














DecemBer 1, 1888. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 674. 


10767 














——_—- 

ht. People, believing that an earthquake had 
eed, left their houses in terror, and made their 
way toward the docks, where many thousand people as- 
sembled. The streets for several hours were in astate 
of panic. Bugles were sounded, and the soldiers and 
pompiers turned out, the former marching down 
to the quays with fixed bayonets to keep back the 


The effects of the explosion were visible, more or 
in every part of the town. Windows were smash- 
ed in all directions, and in some cases large plate glass 
windows were shaken out of their frames. The rail- 
way trains, which were standing in the station and on 
the sidings, presented a very strange appearance. 
There was very soon a stampede of people toward 
thescene of the disaster, attracted by the flames, 
which lit up the country for miles round. 
At the time of the explosion, only about ten persons 





Some pieces of machinery, weighing many tons, were 
hurled a thousand yards or more. A soldier who was 
walking about a mile from the dock had a remarkable 
eseape, a large piece of iron falling so near him that it 
so injured his leg that he was taken toa a oars The 
gas in the streets and houses was extinguished by the 
shock. In some cases, where houses were half a wile 
from the dock, the shock was so great that people were 
thrown down in their rooms; the windows fell in, and 
the curtains stood out two or three feet from the win- 
dows, as if by arush of air, although the night was 
perfectly calm. A tug and another steamer lying on 
the other side of the dock were struck with pieces of 
the iron plates. 

Almost simultaneously with the explosion a huge 
cloud of black smoke and debris ascended into the air 
and burst into a straight column of flame of enormous 
height, the length of which was not perceptibly dimin- 








cult to prevent vapor from petroleum forming and ac- 
cumulating. It arises even in the absence of direct 
leakage from barrels. Evaporation and diffusion will 
occur through the wood itself, owing to the extremely 
volatile nature of the oil; this occurs especially in a 
high temperature. It ison record that at theestablish- 
ment of the London Wharfing and Warehousing Com- 
pany, where special arrangements were adopted b 
means of which the temperature was kept down to 

F. in the very hottest weather, the loss from evapora- 
tiou was fully nine per cent. 








HINTS ABOUT HORSES. 


It costs more to keep a poor horse than it does to 
uoee mqpod one, 
Change the feed for your horses often enough to 





make them relish it. 








were on board. The captain, with his wife and an- 
other lady, were in the cabin, in the after part of the 
steamer, which remained almost intact in a very re- 
markable manner. The captain stated that he did not 
imagine anything so serious had happened ; but, when 
they went on deck, the ladies fainted at the terrible 
sight presented to them. The rest of the ship, with 
the exception of a small part of the forecastle, was 
blown into the air, and seattered in all directions. 
The sides of the vessel were blown clean away. With 
only a few feet of water in the harbor, all that could 
seen of the vessel was the stern to the extent of 
about one-fourth the length of the ship. From this 
Point nothing could be seen except the bow, a few feet 
of which stood up. The force of the explosion was so 
at that the hullof the vessel was shattered, and 
uge pieces of machinery were hoisted up in an extra- 
ordinary manner, large pieces being blown to almost 
Xcredible distances. The iron plates appeared in some 
Cases to have been torn into fragments, and were strewn 
t the quays, 














EXPLOSION OF A PETROLEUM STEAMER AT CALAIS, FRANCE. 


ished for several minutes. The hull of the vessel where 
the explosion occurred was a mass of flames, which 
licked out on to the water, and were not extinguished 
until early the following morning. 

Fragments of what was supposed to be three persons 
—the fire engineer, one of the ship’s officers, and a sea- 
man—were recovered and removed to the morgue. 

Explosions of this kind are fortunately very rare ; 
they do not occur unless the vapor of the oil is mix 
with a large volume of atmospheric air before ignition. 
Without this addition the gas would be inflammable, 
but not explosive. 

A somewhat similar explosion occurred on the Thames 
near the Purfleet powder magazines, when the Maria 
Lee blew up in June, 1878. Vapor from petroleum 
diffused itself through the air until an explosive mix- 
ture was formed, which extended to the cabin in the 
after part of the vessel. When the captain entered 
this cabin early in the morning with a light there was 
an explosion, and flame was at once observed to issue 





from the other side of the ship. It is somewhat diffi- 








Improper feeding is the cause of nine out of ten cases 
of sickness among horses. 

Every time you w your horses you shorten their 
lives and days of usefulness. 

Sweat and dust cause the horse’s shoulders to gall. 
So do poor, ill-fitting collars. 

The temperature of water for horses is not so much 
of an object as the purity of it. While it is best to 
have the water cool, it is more important to have it 
free from all impurities. 

Mares in f should have exercise and moderate 
work, and under no circumstances should they be 
subjected to harsh treatment, nor should they ever be 
allowed to go where they would be in danger of being 
frightened. 

horse which can plow an acre while another 
horse is wing half an acre, or that which can car- 
ry a of ten miles while another is 
going five, t of all considerations of amuse- 


ment, taste, or what is called fancy, is absolutely worth 
twice as much to the owner as the other. 
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1. Caries of the lower jaw. 
pressure of the bridle. 
jugular vein. 
gall or sitfast. 
sinews (swelled sinews). 


5. Poll-evil. 6. 


14. Mallanders. 


coronet (caking). 18. Quittor. 19. Sandcrack. 
Capped hock. 22. Sallenders. 23. Spavin. 24. 
interfering). 27. Grease. 31. Rat’s tail. 


away of the muscles of the shoulder (Sweenie) 


Affection cannot be pounded into animals. Kind 
treatment insures the affection of an animal, while 
rough treatment is sure to cause its hatred. 

It is alike dangerous to other horses and men to spare 
the life of a glandered horse. Glanders is a highly 


human subject. 


1as been mixed—a tablespoonful to two gallons of 
water. 

Animals of vicious habits should never be used for 
breeding purposes, as vices are transmitted. By care- 
ful breeding in this respect, the dispositions of the ani- 
mals can be partially controlled. 

Of two colts similar in disposition and sense, one may 
develop into a steady and valuable family horse, while 
the other may be everything that is vicious, treacherous, 
and unsafe—all because of a difference in the men hand- 
ling them. 

Plenty of whitewash should be used, not only for the 
brighter appearance, but also asa disinfectant. Hot 
whitewash on the inside of barns, stables, poultry 
houses, and pig quarters will aid in preventing vermin 
and insects. 

What the colt requires is plenty of exercise, a clean 













2. Fistula of the parotid duct. 
nflamed parotid gland (commonly called mumps). 
8. Fungus tumor, produced by pressure of the collar. 

11. Tumor of the elbow (shoe boil) 
15. Speedy cut. 
20. Contracted foot (ring foot of a foundered horse), 
Curb. 
32. Lujury from pressure of the girth. 
34. Shoulder joint lameness.—Med. Classics. 


contagious, iucurable disease, and as a rule fatal in the 


When horses are suffering from the bites of flies or| 
stings of other insects, sponge the parts that cannot be | 
»rotected by nets, with water in which insect powder | 








FEEDING CROCODILES IN 


TO WHICH IT I8 SUBJECT. 





KEY TO THE ABOVE CHART. 


4. Swelling from 
7. Inflamed 
10. Saddle 


3. Bony tumor of the lower jaw. 


9. Fistule in the withers. 
12. Hardening of the knee. 
15a. Splint. 16. Ringbone. 17. Tread on the 
21. 
26. Thick leg (caused by 

38. Atrophy or wasting 


25. Swelled sinews. 


place to sleep, shelter from bitter storms, plenty of good 
grass of different varieties, good, clean hay without 
dust, and good, sound oats. olts raised in this way 
will not look so well, nor win as mavy premiums, nor 
sell for as much money, but they will last.—WMed. 
Classics. 


CROCODILES IN A MENAGERIE. 


AN exciting scene occurred on October 8, at Bone, in 
Algeria, at the aquarium—a sort of itinerant menag- 
erie. The special feature of this aquarium consisted in 
a collection of no fewer than seventy crocodiles, which 
were fed publicly at stated hours by the manager, 
Pernolet. He always wore a pair of Wellington boots, 
and had a stick with which to beat off the reptiles 
when they became too ravenous, and attempted to 
snap the food out of his hands. On this occasion he 
was sitting on the back of his largest crocodile, and 
kept feeding the rest for about ten minutes, when, all 
at once, as he turned his head and put out his hand to 
the attendant for a piece of meat, one of the others 
crawled up to him and bit him in thestomach. A 
shout was raised by the spectators, and those around 
the tank tried to beat away the crocodile, which, not- 
withstanding M. Pernolet’s blows, began whirling 
round his prey as if to tear him to pieces. Unfortu- 
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18. Clap of the back | 





THE MENAGERIE AT BONE, ALGERIA, 


nately in st ruggling. M. Pernolet sli Pped, and ‘elinte and fellintns 
J id “ + 
i in the 


very midst of the reptiles, which all rushed on him 
with fury. A panic took piace among the speet 
who mostly fled. Nevertheless, M. 


‘ernolet 

cued, and, although his wounds are serious, was a 
pected to recover. Our engraving is from a 
graph, for which we are indebted to Major-General} H 
G. Robley, taken before the above mentioned accident 
occurred.— The Graphic. 


ex. 


SLAUGHTER OF BIRDS BY THE STATUE 
OF LIBERTY. 


SuNDAY night, October 7, says the New York Sun, 
was an unfortunate time for birds flying southward 
in the vicinity of this city, The great electric light in 
the torch of the Goddess of Liberty on Bedlow’s Island 
lared hundreds of thet. to theirdeath. Last year great 
numbers of birds were killed during their migratory 
flight, but this fall so far the record of the numbers 
killed is much greater. 

A Sun reporter stood on the wooden platform under 
the goddess at about midnight, when the statue wag 
surrounded by a perfect cloud of birds of many varie. 
ties. The electric burners placed in the angles of the 
old fort, for the purpose of lighting up the pedestal] 
formed a circle of light, after entering which few of the 
birds were able to escape. Many were dashed against 
the copper statue or the granite estal, and many 
exhausted themselves fluttering helplessly against the 
granite walls. Comparatively few flew against the 
glass bull’s eyes in the torch. A strong northeast wind 
was blowing, which probably accounted for the fact 
that nearly all of the birds fell on the north and east 
sides of the statue. 

After daylight on Monday morning, when the lights 
were extinguished, the birds were collected and counted, 
They numbered over 500, and twenty-five distinet 
species were counted. Nearly all of the birds were 
small, and most of them ‘yellow birds.” The largest 
— were a red-headed woodpecker and two cat- 

irds. 

When the lighthouse keeper clambered up into the 
torch to replace the burned-out carbons in the lights, 
he found it filled with live birds, over fifty of which 
had flown in through the ventilators under the plat- 
form of the torch. They had to be caught one by one 
and removed, as they were too dazed by fright to fly 
out through the open door of the torch. 

Five hundred is the greatest number of birds killed 
during any one night since the statue was erected. Last 
fall a newspaper contained a sensational article in 
which 3,000 were reported as killed, but 200 was, in fact, 
the greatest number killed in any one night of 1887. 
Last ‘Thursday night over 400 birds were killed. Among 
the birds killed on Sunday night were eight English 
sparrows, the first birds of this kind to become victims. 








THE ETIOLOGY OF RHEUMATISM CONSID- 
ERED FROM A BACTERIAL POINT OF 
VIEW. 

Dr. MANTLE (British Medical Journal) points out 


that there are certain conditions of the body alike 
favorable to the development of rheumatism, scarlatina, 


M.| and erythema nodosum. This, he says, argues that all 


these diseases are brought about by a similar poison. 
Holding these views, he set about making investigations 
in rheumatism. A drachm of serum was withdrawn, 
under the strictest antiseptic precautions, from the knee 
‘joint of a patient suffering with acute rheumatism. 
With this serum several sterilized tubes of gelatinized 
meat infusion were at once inoculated, and in each tube 
a copious growth todk place. He had found two kinds 
of bacteria—a micrococcus and a small bacillus. Cover 
glass preparations of blood and serum showed wicro- 
cocci as single cocei or pairs, and in acute cases zooglea 
masses; in addition, small, short, thick bacilli were 
| also seen, either single, in pairs, or in colonies. These 
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pacteria were easily stained with methy! violet, with 
fachsine, or by Gram’s method. In two cases of pur- 
pura rheumatica he found no bacilli. In one case 

norrheal rheumatism bacilli were found only in the 
Blood. In chronic rheumatism and rheumatoid arthritis 
the bacteria were found. Might not the chemical pro- 
ducts of these bacteria be lactic acid, aud thus form the 
chief ptomaine of the diseases? The author found 
that cultivations of the bacteria of rheumatism, amyg- 
dalitis, erythema nodosum, and scarlatina produced 
lactic-acid fermentation in sterilized milk. 


A POCKET CLINICAL PNEOGRAPH. 


Tus instrument, devised by Dr. Mortimer-Granville, 
and manufactured by Mr. Weiss, consists essentially of 
a delicately suspended and counterpoised semi-disk (at 

resent wade of tale), which rises and falls when t 
nstrument is held over the mouth of a recumbent per- 
son, or swings vertically when held in front of the 
mouth of a person sitting or standing. The rest of 
the apparatus consists of an arrangement similar to 
that employed in the sphygmograph, by which the 








smoked paper is moved under a needle attached to the |’ 
semi-disk. The result is a tracing comparable, as re- | - 


gards length and character, with the tracing made by 
the needle of the sphygmograph. The tracing of the 
pneograph shows the expiration by a more or less 


vertical line, the duration of the expiratory effort | 
being indicated by the length of the line traced by the | . 


needle before it descends, at the moment when inspira- 
tion commences. The character of the expiration as 
regards force and continuity is shown by the nature of 
this line, and very notable and apparently significant 
differences are observed between i results obtained 
in diverse conditions of the lung. 

The following tracings are given as examples of the 
results of the use of the instrument in a case of pleuro- 
pneumonia and in one of mitral incompetency : 


Case of Pleuro-Pneumonia. 
Respiration 38, 





Pulse 102. 


The vibrating lines at the head and base of the expiratory lines are pro- 
duced by the force with which the semi-disk is moved by the breath. 





The Same Case Sixteen Hours Later, Showing how Im- | 
provement is Indicated. 


Respiration 30. 


Pulse 96. 


Case of (Probably Recent) Mitral Incompetency in an 
Otherwise Healthy Subject. 


Respiration 18, feeble. 





No. 1. 





Pulse 160, Sitting. 





No. 2. 





Pulse 80, Lying. 


intermediate beat in No.2 (which ap as a puleation equal in 
height with the alternate beats in No. 1) is scarcely recognizable with 
the finger when the patient is lying, but feels equal in force when the 
patient is sitting. 


We shall look forward with interest to the results of 
further experience in the use of this ingenious little 
instrument.— Lancet. 


The 








PNEUMONIA: ITS INCREASING DEATH RATE 
—ONE OF THE ESSENTIALS IN ITS TREAT- 
MENT. 


A RECENT number of the Medical Record contains an 
interesting 9 on the above subject, by Gouverneur 
M. Swith, MI ., of New York City. 

Whatever doubts may be entertained regarding the 
specific cause of acute lobar pneumonia, there is no 
doubt in respect to the seasons of the year in which 
the disease is most prevalent in this latitude. The 
subjoined table, kindly furnished me by Dr. John T. 
Nagle, register of vital siutistics in this city, clearly 
demonstrates the ebbings and floodings of a diseased 
tide, as it has disastrously flowed for the past decade 
mo the calendar months of each year of that 
per 
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Jan...) 490} 387| 375| 348] 357| 376) 366] 261| 341| 280 
Feb. .| 370] 354| 486] 339| 361| 370) 371] 248| 251) 247 
March! 304 506 349 526; 458 391 26 0C<C«C 306 
pril..| 466] 374| 512} 304| 472! 393) 308) 375| 274) 249 
ay...| 300) 256) 268; 345) 464| 282) 340) 214) 2m 
June... 164) 184) 229] 186| 213) 234) 176) 163) 126| 143 
July | 137] 176| 150| 167| 133) 169] 151| 127] 103| 84 
Aug... 119 139] 150; 122] 1083| 134] 108| 92) 108 
Sept .| 205 149} 156) 127/ 135] 157| 1a} 114/ 106 
Oct. ..| 200) 258) 100) 200) 182) 9) 200) 205) 171) 14 
Nov... 347] 376) 217] 298) 240) 235 2 | 246 | 268) 181 

Dec...., 375} 501, 308} 385) 331| 350) 386/ 349) 270 
Total... 3,707 | 8,657 | 3,649 | 3,150 | 3,400 | 3,472 | 9,261 | 2,822 | 2,554 | 2,288 

| 








A glance at the table shows that the autumn, and 
specially winter and early spring, are in deadly alliance 
with the disorder. History is doubtless to repeat it- 
self, and it requires no preternatural gift to prophesy 
that in many homes Christmas cheer and Ne 
and Easter greetings, now anticipated with pleasure, 
are to be interrupted by the ghastly intrusion of pneu- 
monia. 

Meteorologists classify the month of March in the 
vernal season, and, scientifically, it appears as a har- 
binger of flowers. Popular classification does not yield 
it any meed of praise as such a harbinger, but ranks 
the month as a ruthless, cyclonic Juggernaut. An in- 
aoe of the above table illustrates its mortal greed. 

here seems to be an untimely hitch between the me- 
teorologists and the ordinary run of climatological ob- 
servers. 

With such important facts before them, it behooves 
physicians at all times, but specially each autumn. to 
examine their equipments, and find if they can im- 
prove their methods of smiting a disorder which an- 
nually proves such an inimical foe to mankind. The 
disease not only prevails extensively during the seasons 
designated, but also prevails most disastrously, its rate 
of mortality reaching a very high figure. The physi- 
cian of to-day, when in attendance upon a case of 
pneumonia, is perplexed with anxiety in regard to the 
result, and consternation and dismay unnerve both the 


| patient and the family. Such intense solicitude and 


affright are modern concomitants of the malady. 
few decades ago the disease, while considered as a 
serious one, was not regarded witb such appallment. 
Medical science has in many directions been making 
advancements in pathology and therapeutics, but, so 
far as pneumonia is concerned, science has shriveled, 
and the rate of mortality from the disorder has been 
increasing. This is an unpleasant fact to acknowledge, 
but it is, alas! too true. 

Dr. Henry Hartshorne. in his paper read before the 
College of Physicians of Philadelphia, February 1, 1888, 
has so ably laid before the profession his views on the 
** Past and Present Mortality and Treatment of Pneu- 
monia,” that it is only necessary to briefly allude to 
cn statistics he has gathered in relation to the sub- 
ect. 

In the Pennsylvania Hospital he has found that the 
death rate from the malady has augmented from 614 
per cent. in the years 1845-46-47 to 18% per cent. in 
the years 1865-66-67, and to more than 81 per cent. in 
1884-85-86. He quotes from an editorial in the Medical 
News of December 11, 1886, that ‘‘the rate of mortal- 
ity” of pneumonia “in the large general hospitals in 
this country is rarely below, more often above, 25 per 
cent., which represents about the average death rate 
from this disease in the Northern and Southern armies 
during the civil war.” It is added that ‘in this coun- 
try extensive statistics of pneumonia in private prac- 
tice are not available, but in the recent returns of the 
Collective Investigation Committee of the British 
Medical Association, the mortality was !8 per cent.” 


Dr. Hartshorne continues: ‘*This last ratio, it wi!l be pl 


reeived, is considerably more than double the care- 
ully computed mortality of pneumenia before 1858, 
namely, 8°38 per cent. e have thus, I think, a de- 
monstration of the large increase in the proportion of 
deaths from that disease, in recent times, over what it 
was thirty, forty, and fifty years ago.”* 

New York experience corroborates the statistics of 
Philadelphia. r. Joseph H. Vandervoort, assistant 
librarian of the New. York Hospital, has kindly fur- 
nished me with a table showing the number of cases, 


* The Medical News, Philadelph®, April 7, 1888, 
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the number of deaths, and death rate from pneumonia, 
oceurring in the institution for a peri extending 
from the year 1810 to 1887. As divided into decades, it 
appears from the table that the lowest mortality oc- 
curred between the years 1820 and 1880. The mortality 
has been rising, and during the last decade it reached 
its acme, more than double the earlier percentage. 
Any one at all familiar with metropolitan hospital 
affairs distinctly understands that hospital statistics 
cannot always be quoted as exemplifying the results of 
treatment unless the cases are classified. Many cases 
of sickness and injury are brought to a hospital ina 
moribund condition, treatment can scarcely be initi- 
ated, and, so far as the institution is concerned, they 
are really coroner’s cases. Formerly, ships on arriving 
in port discharged their damaged and diseased crews 
into the wards of the New York Hospital, but, alas! 
too often in a plight kindred to that of perishable 
freight after a prolonged voyage. The modern hospi- 
tal ambulance system, which is such a blessing to 
humanity, is doubtless often employed to foist into an 
intirmary dying cases. Many without friends, in 
lodgings, or among heartless friends or relatives, are 
shuffled to an institution to die, while in their last mo- 
ments. Even if too late to be placed under regular 
treatment, such unfortunates, fortunately, find a final 
crumb of comfort—medica) skill palliates sufferinz, 
trained nurses minister with gentleness, adieu to life is 
peaceful, euthanasia affording quiet birth into eternity. 

Hospital statistics, therefore, in order to afford valu- 
able scientific data, must be sifted, and classified in 
groups of cases. Without any such general and accu- 
rate figures to guide, as relating either to hospital or 
private practice in this country, but from such sources 
of inference as are at hand, and from observation, it is 
now an accepted fact that the death rate from pneu- 
monia is much greater at present than it has been 
hitherto. Science and pneumonia have ever been at 
loggerheads, and the latter is vanquishing its preten- 
tious foe. 

Before coming to speak of the special point in treat- 
ment to which I wish to refer in thi’ paper, a few 
initial thoughts may be aprporeae? interjected. It 
seems very conundrumical that so little use and men- 
tion are now wade of means of relief which were for- 
merly employed in the management of pneumonia, 
when it was a less deadly disorder. Fashion seems to 
have ostracised certain remedies and resources which 
apparently, at least, were benign in their action. The 
remedies were of modest chemical nature, as compared 


| with their modern elite successors, but were, neverthe- 
| less, to the pharmaceutical manor born. 


Shoddy has 
undoubtedly in some instances superseded worth. 

The use of the thermometer in disease has proved of 
great value in science, but since the abnormal rise of 
temperature has been specially noted, there has risen 
in therapeutics a potent fire brigade, known as the an- 
a This brigade has a formidable enginery, 
and has largely supplanted the older febrifuges. The 
latter had some engines, which had to be used with 
great caution, but a number of them could be em- 
loyed to refresh patients without the slightest risk of 
inducing mischief. 

Metropolitan fire departments are splendidly equip- 
ped to master conflagrations. Alert insurance patrols 
are always on hand, however, not to quench flames, 
but to protect property from being destroyed by the 
poet bee delivered deluge of the firemen. In medicine 
we have no equally alert protective insurance patrol— 
a puissant antipyretic, while quenching abnormal heat, 
may also extinguish the vital spark. 

In the present fashionable catalogue of remedies are 
found oxydimethylchinizine and phenylacetamide, or 
acetanilide. These potentates figure aristocratically 
when associating with chemical companions, each 
syllable being a conferred degree of respectability, but 
when herding with drugs they appear each under a 
democratic alias, the former being known as antipy- 
rine and the latter as antifebrine. 

How do these and other modern elite syllables behave 
in the human economy as they whirl through the blood 
in accord with the cardiac rhythm ? The ghost of Hol- 
bein suggests a ‘‘ Dance of Death!” The ghost is as 
satirical as his old prototype, but, while the suggestion 
may be a vile innuendo, it, nevertheless, points to the 
necessity of extreme caution in exhibiting powerful 
remedies until after the most judicious observation 
such are found to be thoroughly reliable.in safety and 
efficiency. Medicine has always been handicapped by 
its laggard branch of therapeutics. Chemistry has 
presented to science choice remedies, and is to bestow 
others vastly more valuable, but it must be remembered 
that awong the originalities of the chemists an article 
may appear as a ‘‘Jekyl” on theshelf of the laboratory 
and as a ‘‘ Hyde” on the counter of the apothecary. 
Recognizing the uncertainties attendant upon the 
use of drugs in the treatment of disease, it behooves 
the physician to place his patients, so far as it is pos- 
sible, under the best hygienic conditions. favoring 
recovery. Expectantly treating diseases under such 
circumstances is often most salutary. Lightning in sum- 
mer strikes with a deadly celerity, and the chills and 
blizzards of -winter smite the young, the feeble, and 
the old with almost equally rapid and ghastly strokes. 
Quite a number are so violently overcome as to suc- 
cumb witbout an opportunity being offered for efficient 
medical interference ; but quite a large proportion of 
cases of pneumonia are wet with in which it is reasou- 
able to anticipate an acute illness of about ten days. 

People in health with two lusty langs must breathe 
about eighteen times a minute to maintain the blood 
in a pure condition. Suppose, for a moment, that it 
was possible in a healthy person to plug a part of one 
lang, or an entire lung, or a portion of both lungs, in 
such a manner that the air could not enter such occlud- 
ed parts. Suppose such condition was continued for a 
period of from seven tc ten days, what would be the 
ight of such an individual at the end of this period, 
if the closed part of the lung was of any considerable 
size? Nature would probably try to adapt means to 
meet the situation ; but nevertheless the sound person 
would become a patient, from a mechanical cause, and 
oes show signs of suffocation, hebetade, and heart- 
ailure. 

In gocumpele, we find a somewhat analogous state. 
One. lung, a part of one lung, or of both lungs are in- 
volved in disease ; engorgement, and hepatization, ren- 
dering such portions of the pulmonary tissue, for the 
time being, substantially ess for respiratory pur- 
peses, and neighboring portions are inclined to be cross 
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and irritable. Complicating the situation, we find 
fever, more or less intense, and the abnormal heat frets 
the economy. Kidneys peevishly perform their work, 
springs, feeding the swaller and larger glands, ran dry, 
and scorched nervous centers rebel. Co-operative dis- 
quietude is manifest in every vital atom, and, unless 
assuaged, a comumunistic strike, chaos—ashes to ashes ! 

Amid the bedlam, varying in degree with the extent 
of the initial lesion and collateral es. one strong 
hope can animate the physician. Inthe natural course 
of events the pulmonary obstruction will disappear in 
a few days, and the lung or lungs gradually resume 
normal work. Can the patient be bridged to reach the 
climax? Can the uninvolved portions of the lungs 
respire sufficiently to maintain a tolerable condition of 
the ‘blood until ‘the critical period is passed ? This is 
the great exigency—this is an absolute necessity. 

It isclear that the blood requires aeration ; can it be 
revived in any manner so efficiently as through the 
lungs, nature’s method of arterialization? Can pill 
conceal oxygen, and smuggle through the gastric pouch 
life to the venous circulation? Can essence of ozone 
be given to substitute the process of respiration? Can 
any zephyred antipyretic essentially promote hwma- 
tosis ? urces there are to palliate pain, relieve 
thirst, abate fever, and stimulate flagging energies ; 
and all-important as these means are, they are almost 
insignificant as compared with affording pure air in 
superabundant quantity. While fresh air is essential 
in the management of all diseases, it is omnipotently 
indispensable in pneumonia, where the patient is us- 
ing but a part of the breathing apparatus in the place 
of two lungs. It is more than ordinary ventilation 
that is required in such cases ; what is needed is a per- 
sistent, systematic attention to a constaut change of 
airin the apartment of the sick, by night, by day, 
each hour, each minute, and each second, and the 
twin companion of each one who enters the sick room 
should be a volume of genial, pure air. 

Attention in the line above indicated should be ex- 
cessive. Is such excessive care ordinarily bestowed 
upon the invalid ? Trained nurses and affectionate rela- 
tives, while in a general way attending to ventilation, 
are contriving dishes, and with gentle hands adminis- 
tering comfort. But while with sympathetic smiles 
they may hope to cheer, and with kind words may en- 
courage, their lungs are robbing the air of the apart- 
ment of its oxygen, and are vitiating the atmosphere. 
Friends, unwittingly, assume the role of foes. Sacred 
history records that when man was first formed, the 
Creator “ breathed into his nostrils the breath of life” 
—kindred and attendants clustered around a loved one 
with the beneficent intent of preserving life, are 
breathing into his nostrils the breath of death. This 
need not necessarily be so. Freely admit the invisible 
friend, fresh air ; it may as grandly revive the body as 
the invisible Spirit oftens brightens the soul under the 
same circumstances. 

I have purposely omitted giving details in relation to 
the therapeutical management of pneumonia, wishing 
to confine my remarks to one point in its care which is 
imperative. I will noteven venture tosuggest methods 
of perflation, as rooms, and suites of apartments, ac- 
cording to their size, situation, etc., may have to be 
managed differently to secure the requisite result. The 
open fire prevents aerial stagnation. The sick chamber 
should be kept at an invariable and genial temperature 
agreeable to both the patient and attendants. In ad- 
mitting pure air, perceptible cool currents are to be 
specially avoided. Eastern philosophy deftly says, 
** Draughts of air are arrows of death.” 

It is a very, very difficult task to secure the all-essen- 
tial aerial purity, but without it the patient is liable to 
suffocation and to heart failure. Here an opportunity 
is afforded for ingenuity on the part of the physician 
and family ; and when plans are devised for attaining 
such result, they should be specially intrusted to vigi- 
lant attendants, whose sole duty, if necessary, it should 
be to unremittingly carry them out. 

I am tempted, and will venture, to makea digression, 
and give a hospital reminiscence of student life, which 
will illustrate a past and popular mode of managing 
the disorder, a method probably pretty generally in 
vogue at that time. In those days it was customary to 
give clinical bedside instruction in the wards of the 
New York Hospital, groups of students following the 
attending physician. Circlesoftwo or three were se- 
lected to auscultate each patient; thus the invalid was 
not fatigued, and each disciple, in rotation, trained his 
ear to morbid sounds. The preceptor stated the stage 
of the disease, what was to be heard, foretold what 
was to be heard hereafter,and laid out the plan of 
treatment. The pupil did not learn that the disorder 
was extraordinarily fatal, and did not expect, on return- 
ing a few days later, to hear that the patient had suc- 
cumbed, and to find the bed tenanted by another. 

What means were then employed in treating the 
malady? Venesection, for the most part, had become 
obsolete. Wet and dry cupping and leeches were em- 

loyed, as indicated by the condition of the patient. 
Poultices and oil-silk jackets were applied, and blisters 
were sometimes resorted to. In sthenic cases, minute 
doses of tartar emetic were exhibited, and in others 
spiritus Mindereri was given as a cooling draught, to 
which was added oceasionally minute quantities of 
powdered ipecac to relax the skin and loosen pulmo- 
nary secretion. Dover’s powder allayed pain. 

In no inconsiderable number of cases, mercury seemed 
asa sheet anchor. Calomel in small doses, and guard- 
ed with opium, was administered at frequent intervals. 
The patient rapidly came under its influence. The 
dry mouth and tongue became moist, salivation was 
avoided beyond a genial moistening of the mucous 
membrane of the buccal cavity, which seemed also to 
extend to the vesicular structure of the lungs. On ap- 
plying the ear to the chest, over the consolidated lung, 
one could hear it melt. Softened and loosened pulmo- 
nary secretion was freely expectorated, air again pene- 
trated the lungs, and the ejection of sputa was favored 
by the use of Stokes’ expectorant, with its stimulating 
carbonate of ammonia. While such remedies were 
being employed, fresh air, good food, and cordials, as 
required, were acting “ cito, tuto, et jucunde.” 

his reminiscence is given as a remembrance of by- 
gone days, now sped a score and more of years. It is 
not presented with a view either of urging au adoption 
of a plan of treatment, or of contrasting such plan with 
methods which have since prevailed, or of debating the 
question of varying types of disease, ete., for the limits 
of this article forbid any discussion of such important 





| subjects. It is simply recorded as an historical fact ; 


there was no doubt ing the diagnosis, and the 
death rate then was a little more than half of what it 
is at present. 

In finally resuming the thread of my theme, it may 
be said that if physicians, while wodifying their views 
regard the methods of treating pneumonia, as it ap- 
pears under varied phases and conditions, have failed 
to find infallible remedies for its relief, it is important 
that in one essential hygienic point of treatment the 
can at least agree. An agreement founded on trut 
can rewain an eternal covenant. 

Further reiteration seems unn 
words in closing. It is clear, from what 
that in the treatment of pneumonia a su 
of pure air is specifically indicated. he patient's 
breathing apparatus is only partially performing its 
functions, as the diseased parts of the lungs are sub- 
stantially useless. The working portion must perform 
the work of two lungs, for a week or ten days, in order 
to maintain the blood in a proper condition to sustain 
life. The patient requires purer air and vastly more air 
than one in sound health. In estimating the amount 
of genial and ibly moistened air which should 
gently and freely” pass through the sick chamber, al- 
lowance should made both for the requirements of 
the patient and for the requirements of attendants. 
The latter should be as few as possible, in order to lessen 
the chances of aerial contamination. 

Our atmosphere at times is harsh, but it always con- 
tains a life-giving element. When exposed to its in- 
clemencies, care must protect from its bitterness, while 
extracting its sweetening oxygen. When admitted to 
homes, it can be artificially tempered as a boon to the 
shorn and to the unshorn. While remedies often be- 
have benignly in the human economy, nevertheless, 
pure air, asa remedial agent in the management of 
pneumonia and of other disorders, both acute and 
chronic, has ever been a more important ally of thera- 
peuties than any panacea offered by alchemy or any 
hobbledehoy presented by modern chemistry. 

Physicians will constantly meet with cases where, 
owing to the surroundings of the patients, it is imprae- 
ticable to carry out the best methods of treatment. If 
a physician, however, through inadvertence on his part, 
allows a patient to die from want of fresh air, he de- 
serves a stigma as ignominious, if not as heinous, as 
that which four centuries ago attached itself to Richard, 
Duke of Gloucester, for the crime of smothering princes 
in the Tower of London. History hisses through the 
ages !|— Medical Record. 


; but a few 
as been said, 
rabundance 








(Continued from SuprPLemENT, No. 673, page 10756.) 
ON THE CAUSES OF VARIATION IN ORGANIC 
FORMS.* 


By C. V. RILEY. 


Psychical—Use and Disuse.—Full consideration of 
the effect of use and disuse involves a discussion, not 
only of the question of the transmission of acquired 
structures, but of the influence of individual effort and 
of necessity, 7. ¢., a consideration of the essentiall 
Lamarckian factors in evolution. The occasion will 
not permit me to do full justice to these subjects. That 
functionally-produced modifications are inherited was 
the great assumption upon which Lamarck founded 
his theory of evolution. Many able naturalists have 
insisted on it, and in my judgment there should no 
longer be any doubt whatever of the fact, not only so 
far as grosser structure is concerned, but brain structure 
likewise. No question is of more moment in the whole 
range of biology, and especially biologic philosophy, 
and Spencer has well pointed out that on the answer 
to it will depend largely the sciences of psychology, 
ethics, and sociology. Weismann, Lankester, and 
others deny pe cana | power in such modifications, 
the former believing that hereditary modification can 
result only from changes in the germ plasma, i. e., are 
virtually congenital. Natural selection, according to 
this view, plays upon the germ plasma; but I have 
never been quite able to comprehend how this view, 
even if established, militates against the transmissibil- 
ity of acquired modification, for, whatever theory of 
heredity we adopt, it shows us rather the manner of the 
transmission, and therefore confirms its possibility. But 
the fact of such transmissibility rests neither on em- 
bryological nor theoretical grounds. It is a fact so 
fully demonstrated in the history of our domestic ani- 
mals and the history of agriculture that theskepticism 
of some of our great naturalists and embryologists 
must be attributed to that ignorance of the farmer’s 
commonest experiences which is, unfortunately, a too 
frequent attribute of the city-trained investigator. 
Darwin in the beginning, and while the importance of 
natural selection was wing in his mind, allowed little 
importance to use and disuse, for the same reason that 
he subordinated external agencies, viz., that, in pro- 
portion as it acts on masses simultaneously, it must 
diminish the importance of natural selection. Yet he 
allowed more weight to it toward the end, and has fur- 
nished some of the best evidence drawn from domestic 
animals of the transmission of acquired characters, af- 
fecting the dermal, muscular, osseous, and nervous sys- 
tems. Spencer has shown that inheritance of function- 
al modification is most easily observed and experiment- 
ally proved in those parts which admit of easy observa- 
tion and comparison, as the dermal covering and the 
bones ; and that they for the most part are beyond 
these tests in the muscular and nervous systems. Yet 
he logically concludes : 

“Considering that unquestionably the modification 
of structure by function is a vera causa, in so far ascon- 
cerns the individual ; and considering the number of 
facts which so competent an observer as 
regarded as evidence that transmission of such modifi- 
cations takes place in particular cases : the hypothesis 
that such transmission takes place in conformity with 
a general law, holding of all active structures, should, 
I be be regarded as at least a good working hy- 
pothesis. 

So far as entomology bears evidence, it confirms the 
fact that modifications of structure due to use or disuse 
on the of the individual may be and are transmit- 
ted. ese are easily observed in the exo-skeleton, 
and while the experimental proof is yet limited, it is 
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not wanting, especially in the history of apic 
Excessive use any 0 will dev Z or ee 
at the expense of other ust as disuse will canse 
a diminution or atrophy t . Thevariation in the 
individual will be within limits, but when once the 
variation has set in, the tendency is always to an ip. 
creased variation in the same direction in the descend. 
ants, ———~ they continue the same use or disuse, 
Here, again, wever, it is difficult to separate the 
modification due to individual effort, or want of effort, 

the more general modification affecting the mass 
of individuals of a species through the environment: 
because the environment affects Tonetlon, and function 
in its turn affects form and structure. The life of eve 
individual furnishes an excellent illustration of new age. 
tion and new uses for organs not previously used, in 
the striking and sudden employment of post-natal] 
organs, both of respiration and nourishment, which 
pre-natally had no corresponding action. 

Romanes has argued that cessation of selection may 
reduce an organ where use or disuse can have no play, 
as in the loss of wings in neuter ants ; and that by the 
law of compensation an organ may even be increased 
as in the heads of such neuters. He enforces the idea 
by exampling the blind crabs of our Kentucky caves, 
where the complex eyes rapidly disappear under cessa- 
tion of selection, but where the —, of the foot- 
stalks indicates that economy of nutrition could have 
had little play! Itis difficult, however, to draw the 
line between this cause and Lankester’s reversal of 
natural selection ; and still more difficult to say where- 
in either differs from mere disuse, 

Degeneration, which has been urged as the true ex- 
planation of many of the existing forms of life, is, it 
seeins to me, but a consequence of disuse, and would 
therefore fall into the present category, among causes 
of variation. 

Emotion as Affecting the Individual.—I have here 
eonsidered the factor of use and disuse as a direct 
cause of variation, from the psychical rather than the 
physical standpoint, 7. e., individual or conscious effort 
as furnishing food for natural selection, among more 
highly endowed animals, rather than as effort by 
species asa whole necessitated by physical conditions 
and inducing modification in masses irrespective of 
selection. This leads us to the consideration of mind 
as a factor in evolution, and we shall soon see its im- 
portance as a fundamental cause of differentiation, 
among higher organisms at least. I am not sure, even, 
that its influence can be excluded from among lower 
animals, however much we may have to exclude its ae- 
tion in so far as plants are concerned; for any new 
functional effort inducing new use may be looked upon 
as conscious and intelligent as compared with use fixed 
ay and —— into automatic action or instinct. 

e former typifies variability and progress ; the latter, 
constancy and stability. 

Mind is a comprehensive cause of variation, and may 
be considered under several catagories ; we have, for 
instance, (1) the action of the mind of the individual 
in willing, or in selecting between differing alternatives 
that present themselves, as in the choice of means 
to ends ; (2) the direct influence of the emotions on the 
individual ; and (3) the influence of the emotions of the 
pregnant mother on her offspring. 

In the first category the influence of mind in modi- 
fying is chiefly confined to man. It must have acted 
from the time when he first began to prepare his crude 
weapons of defense and offense to the present day, 
when some new discovery or some new invention may 
alter the map of the world, revolutionize society, or 
give one race or nation the advantage over another; 
nor can we feel sure that animals below man have 
not been modified by similar psychical effort. In the 
second category, the direct influence of the emotions 
on the individual, it isa psycho-physiological factor 
involved in the question of use and disuse; for if it be 
onee admitted (and I think the tendency of modern 
neural science is in the direction of establishing the 
fact) that strong mental effort may be made to affect 
special parts of the cop 4. e., that an excess of ner- 
vous force brought to play on any particular organ or 
any particular part of the organism induces increased 
growth or development of such parts, we can under- 
stand how far desire, especially under the spur of ne- 
cessity, may be influential in inducing modification. 
Lamarck’s idea, therefore, may not be so ridiculous as 
it has hitherto been supposed by many. Darwin took 
no stock in this influence, and referred with some con- 
tempt to the views of Lamarck and Geoffroy St. 
Hilaire. He thought it strange that the author of 
‘Les Animaux sans Vertebres” should have written 
that insects which pever sawtheir eggs should will 
them to be of a form, which he thought hardl 
less absurd t to believe that the desire to clim 
should make a Pediculus formed to climb hair or a 
woodpecker to climb trees. 

Emotion of Mother as Affecting Offspring.—There 
may be some doubt about the extent of the influence of 
the individual mind in inducing direct modification, for 
the subject is a difficult one to deal with and we have 
few exact data to draw from. Since in human affairs 
we recognize the power of will in —— purpose 
and action and in moulding character, it is legitimate 
to infer that when our knowledge has increased we 
shall recognize its effect on function. There can be 
less doubt as to the third category, viz., the influ- 
ence of the mind or emotions of the pregnant mother 
on her pw oe in inducing modification both physio- 
logical and mental. Asa cause of variation, though 
believed in by J. D. Hooker, as we learn from the 
‘* Life and Letters,” and by other of Darwin’s contem- 
poraries, it was discarded by Darwin himself, his prin- 
cipal reasons being that the results of observations made 
for him in hospi were adverse to any such influence. 
men, asa rule, also discard it as among the 
mere notions and superstitions of women, and argue 
its impossibility on the ground that there is no neu- 
ral connection between mother and fetus, The an- 
cients practically recognized the influence of the im- 
agination of the mother on her offspring, and belief 
in itis still were posvenens among women themselves, 
of all classes. Women alone are able to speak or f 
in this matter, from experience, and the almost univer- 
sal belief in the influence, among those who have any 
experience at all, should make us hesitate to discard it 
jel ns many 3 From facts within my own pe 
knowledge I have long believed in this , and 
the more.I have been able to collect reliable data bear- 
ing upon it, the more confirmed have [ become in the 
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conclusion that the emotional experiences of the) pated a very large of that which Darwin subse-| for instance the flying reptiles, the Iehthyosaurs, Be- 

mother affect the issue a according to ) ae so laboriously helped to establish. I must pass | lemnites, Ammonites, etc. Some authors, who have 

the intensity of theemotion. W 8 and exces-|the subject, however, and simply record my surprise | fully recognized these fre or leaps in the develop- 
ye 


ve, as in rage, f t, repugnance, ete., or where 
. or accumulative, asin continued brooding, it 
may induce nervous d rs andeven mental - 
a idiocy, or insanity; or, again, physiological 
change, as atrophy or increase of ts, and other pecu- 
liarities which have relation to the form or character 
of the inducing mental manifestation or shock in 
the parent Investigation of this, as of all subtile phe- 
nowena, is attended with the difficulty of separating 
the chaff of yf from the grain of reality. The 
method pursued by Darwin is unsatisfactory, as it 
dealt with moral conditions which furnish no evidence 
and with the fancifal or notional side of the subject. The 
literature of the subject is extensive and quite inter- 
esting, and I would refer particularly to the work and 
writings of Viellard, Schoenfeld, Demangeon, Lucas, 
Fere, and Brown-Sequard. Two other difficulties con- 
front the investigator : first, the somewhat unsatisfac- 
tory state of neurology and the difficulty of experi- 
mental research therein, as indicated by Vice-President 
Bowditch before this section two years ago ; secondly, 
the aversion, from feelings of de y, on the part of 
the persons concerned, _—— of the more marked 
and striking evidence. phenomena of hypnotism, 

roving as wens fv that physiological results may be 
nduced through the imagination of the subject acted 
on by the mind of the hypnotizer, are <—enre in 
this connection, the work of Charcot in is more 
particularly showing how powerful the action may be 
and how the effects of actual medicines may be pro- 
duced by the use of imagined ones. The mind of the 
hypnotized under these conditions is brought into 
those exceptional and exalted conditions which are 
necessary in the case of the mother to produce on her 
offspring the effect which we are discussing. The 
recent experiments of Mr. C. T. Hodge on the effects 
of stimulation on the nucleus and cell-body and on pro- 
toplasm are also interesting here, showing, as they do, 
decrease in the two former and vacuolation of the lat- 
ter as the result. 

The history of science is present to tell us that com- 
mon and persistent belief, based on experience, has not 
infrequently been met with skepticism and even ridicule 
on the part of scientific men, only to be vindicated 
finally by more thorough and exact knowledge. It is 
too often the case that, where the processes are recon- 
dite and difficult to follow, assumption passes for know- 
ledge. The function of some of our own bodily organs 
yet remains to be established, aud we probably assume 
too much in requiring that all nervous force must be 
transferred through nerve tissue, or that there may not 
be protoplasmic filaments which are not resolvable, in 
their finer ramifications, even with our best microscopes. 
The very nature of mind and its processes puts it be- 
yond the reach of the scalpel of the anatomist or the 
physiologist, just as many psychical phenomena baffle 
the exact methods of science, at least those so far em- 
ployed. Leaving out of the question the evidence of 
peculiar marks due to maternal emotion, cases of which 
are part of the unwritten history of almost every family, 
the striking cases of which I have authoritative evi- 
dence of addition to, subtraction from, or si 
modification of, anatomical confirm me in the 
belief that this is a most important psycho-physiologi- 
cal cause of modification. 

In the romance of Elsie Venner, in which the heroine’s 
strange attributes are connected with prenatal influ- 
ence of the mother, who died of the bite of Crotalus, 
Oliver Wendeil Holmes has strongly put forth this 
doctrine in the form of fiction. LIallude tothis clever 
romance because of the medical knowledge of the 
eminent author, and because, while admitting in the 
preface that a grave scientific doctrine lies beneath 
some of the delineations of character, he also affirms 
that he has had the most startling confirmation of its 
truth. The data collected on the subject I hope to bri 
together on some other more fit occasion, and I w 
take this copertentiy of urging any in my hearing or 
who may read these lines, if they have had or are aware 
of any authoritative and illustrative cases, to commu- 
nicate them to me with as much detail as possible. 

This theory once established, its bearing on evolu- 
tion asa prime cause of variation must at once be 
manifest; for it gives not only tangibility to the La- 
marckiap ideaof desire influencing modification, but, 
also, a conception of how infinite mind in nature may 
act through the finite jin directing such modification. 
No doubt but that there is ya great deal of nonsense 
and superstition mixed with the genuine, and that 
the idea that every little whim, or fancy, or imagin- 
ing of the mother will produce record, or mark, is one of 
the unjustified ng ae of the fundamental fact, 
and helps to explain the difficulty of getting at the real 
facts and the ease with which Darwin rejected the idea. 
In my judgment, this-factor acts only when, from what- 
ever cause, and particularly under the spur of necessity, 
the emotions are exceptionally intensi or the desire 
strongly centered in some icular object. The con- 
ception is perfectly legitimate, for instance, that when a 
species is subjected to one external modifying cause, 
affecting all its members alike, the adaptive modifica- 
tions which natural selection, under such circum- 
stances, would play upon have their origin in the emo- 
tions, or the influences at work on the pregnant 
females, giving direction in their offspring to the need- 
ed changes. In this way it is probable that only those 
individuals born under such conditions would be able 
tosurvive. Thus this becomes no mere ancillary cause 
of variation, but one of deepest. import and at the 
very foundation of evolution. The female in this light 
acquires ap increased rn eS oo and evolution finds 
her not only the essential at the dawn of life upon our 
planet, but, in its present highest manifestations, she is 
hearest by instinct, intuition, and aspiration to the con- 
trolling mind, which in the beginning quickened the 
great womb of nature and down through all the ages 
guided the continuous stream of life to designed ends 
through the individual womb of the mother. 

As already remarked, the psychical factors which we 
have been considering are substantially Lamarckian, 
and in proportion as we consider them and get to under- 
Stand the other direct causes of variation, must we 
give importance to the ideas of Lamarck and, con- 
Versely, less importance to the ideas of Darwin. 

Did time permit, I should like to go into an analysis 
of Lamarek’s ws Philosophie zoologique,” and show how 

genius of this illustrious French naturalist antici- 





that one who was o 80 est and fair toward 
other writers was so evidently unfair in his estimate 
of the work of ‘Lamarck, as Darwin, in the “ Life 
and Letters,” is shown to have been. It is incompre- 
hensible, reading Lamarck with our present know- 
ledge, that Darwin should have found neither fact 
nor ideas ina book which abounds in both, except 
on the theory of a translation or that ev 
national antipathy which has so often prevented the 
people of one country from doing justice to those of 
the other, and which so long prejudiced the French 
Academy against Darwin’s own especial theories. 

Darwinism assumes essential ce of the causes 
of variation, and is based on the inherent tendency 
thereto in the offsp: . Lamarckism, on the contrary 
recognizes in use and disuse, desire and the physical 
environment, immediate causes of variation affecting 
the individual and transmitted to the offspring, in 
which it may be intensified again both by inheritance 
and farther individual modification. Both represent 
important principles in evolution and co-operate to 
bring about the results. The theory I pro gives 
renewed importance to the Lamarckian factors by 
showing one manner of their action not Lyeronen 4 
urged, and it also helps us to a tangible and scientific 
conception of design. 

Acceleration and Retardation.—In this rapid glance 
at the immediate causes of variation we have discussed 
some factors which, in some degree, represent laws rather 
than inducing causes of variation. This difficulty ap- 
pertains to all attempts at formulation of the causes of 
variation, and only as our actual knowledge increases 
shall we be able succinctly and definitely to classify 
the factors. re are, however, certain important 
laws which have influenced modification, but in no 
sense can be looked upon as causes of variation. They 
are laws or principles of evolution by which we may 
account for the formation of types, acting, just 
as natural selection does, in differentiating rather 
than in originating the variation. No one can have 
followed the im t and suggestive works of 
and Hyatt on the a of acceleration and ret 
tion and not feel that it expresses an important law of 
this kind. It is, as I understand it, a factor in evolu- 
tion not comparable with the principle of natural selec- 
tion, but complementary thereto, much in the same 
way as physiological selection and sexual selection are. 
It is an attempt to give expression and form to a set of 
facts to which paleontology undoubtedly points and 
which ontogeny substantiates, viz., that certain types 
may attain perfection in time and then retrogress and 
finally become extinct, and that existing types which 
are dying out, or degene , exhibit, ontogenically, 
the culmination of force an eqn ee followed by 
decadence, corresponding to the phylogenic history of 
the type. We know, from the “* Life and Letters,” that 
Darwin gave up in despair the attempt to grasp the 
full meaning of these particular views of our associates, 
and in a letter to Hyatt, with characteristic modesty, 
he attributes this inability to his own dullness rather 
than to any weakness in the theory. Others have expe- 
rienced the same difficulty, and believe, with Professor 
Morse, that the facts enumerated, as well as the facts 
of exact and inexact parallelism, are explicable on the 
doctrine of natural selection. This is true, it seems to 
me, only on the broader, unjustified interpretation of 
the doctrine to which I have previously alluded in the 
opening of theseremarks. The law of acceleration and 
retardation may, perhaps, be substantially stated in 
this wise: that certain groups acquire some charac- 
ters rapidly, while corresponding groups acquire the 
same characters more slowly, or never acquire them at 
all, and this brings us to another important factor of 
evolution which serves to give force to the law. 

Acceleration by Primogeniture.—This has been elabo- 
rated by Hubrecht. He argues that so long as the pa- 
rent form remained most in harmony with the sur- 
rounding conditions, it would maintain in the struggle 
for existence its characteristics against all tendency to 
vary in its offspring ; which is equivalent to saying that 
it will remain unchanged so long as the environment 
remains the same. He then shows that in organisms 
in which the reproductive period covers many years, 
accelerated development 2 primogeniture, 7@. e., as be- 
tween the first born and the last born of an ad and 
of their posterity, will, in time, produce differentia- 
tion. The series of the first born will, in the course of 
time, involve many generations at short distances from 
each other, whereas the series of the last born will, on 
the contrary, consist of a much smaller number of 
terms each separated from its a by a more 
considerable distance. Any tendency to variation from 
external or internal influences must needs find more 
numerous occasions to act in the series of the first born, 
not only because these have a more composite ancestry, 
but because they ge become the most numer- 
ous. In other words, the chances are more numerous 
for small differences among the first born series: and in 
proportion as such differences are accumulated, inter- 
crossing and bastardizing with the series of the last 
born will become rarer. This law will gain from 
physiological selection, and, it seems to me, throws ad- 
ditional light on that of acceleration and retardation. 
It must act more particularly among higher animals, 
where the reproductive period is lengthened and the 
time between the first and last born is great. 

Saltation.—We are thus led to what have been called 
saltations in evolution. Although the history of pale- 
ontology has continually added to our knowledge of 
past forms, and helped to fill up many gaps in the 
evolutional series, and oa during the last quar- 
ter of a century, it has particularly vindicated Darwin’s 
prophecy that many links would yet be found, the sub- 
stantial truth remains that gaps still occur, and t 
progress, so far as present ow! indicates, has 

nm made by occasional saltations. There have been, 
it would seem, periods of rapid movement, and of com- 
parative repose, or readjustment of equilibrium. Cope 
pee eam fa noektae tae and po med ry oom ett 
ap nD ic tory by more or less a 
transitions or expression points, rather than by uni- 
form gradual successions.” 

One of Pictet’s strongest points, in op tion to 
Darwin’s theory, which struck Darwin himself with 
much foree, was that it ill agreed with the history of 


organisms with well marked and forms, w 


defined 
seem to have existed during but a limited period, a 


hat | the clan, the tri 





mental history of anim t believe them to be con- 
sistent with the theory of ual modification. It 
a be only one individual of many which becomes 
modified and transmits the modification to descendants; 
it may be but one species of a genus which, for similar 
reasons, supersedes the rest, which become extinct in 
time proportioned to prolificacy. 

There is no reason to suppose that the history of 
organic life has differed in this respect from that of in- 
organic. We need not diseuss here the question of 
catastrophism and uniformitarianism in geology. How- 
ever much the latter prevails at the present time, both 
have doubtless operated in the past. Catastrophism 
would necessarily produce gaps, or saliations, in the pa- 
leontological record, as only the more plastic species 
would adapt themselves and survive under its influ- 
ence. It is not gaps due to such causes that are here to be 
considered, however, but those which occar in uniform 
strata. has most suggestively remarked 
that thesame mineral will crystallize with three, six, or 
twelve angles, but not with five or seven, and he asks: 
Are the facts of organic morphism subject to less defi- 
nite laws ? has drawn another illustration from 
inorganic f in the three great changes in water, 
from solid, liquid, and vapor, which take ma sudden- 
ly at what may called three expres points of 
the thermometer, the many intervening degrees involv- 
ing no change. Rhythm or wave movement would 
seem to bea universal attribute of matter, whether 
organic or i ic. The forces of nature are con- 
stant, but the phenomena induced are often paroxys- 
mal. The ve forces accumulate, while the 
conservative forces resist, until at last resistance gives 
way with comparative suddenness. There is every rea- 
son to believe that the life movement, in its ascending 
complexity, has shared this common law. Accumula- 
tion is p rtioned to the change in environment, and 
resistance to the age or rigidity of the organism. The 
latter may be strong enough to end in death or extine- 
tion, or it may break down and, with comparatively 
sudden yielding and conformity to necessity, burst the 
a n a new series of variations and 
adaptations. In either case we have breaks, because 
the dying or dropping out of one type makes room for 
another, moreaccommodating. Rapid evolution, from 
causes already discussed, implies gaps which must be 
marked according as the st: h of the conservative 
forces and the violence of the final accommodation are 
great, and because sudden breaks are more apt to 
occur after long periods of stability. The break may 
be induced by changes in physical environment or 
without such change; if the latter, it will more likely 
occur in some individual, born with a marked depart- 
ure from the type that gives it some advantage, and 
whose issue will in time supplant all other individuals. 
In either case, we-shall have, paleontologically, dis- 
tinct species or genera, one super d on the other, 
without links. To the imperfection of the geologic 
record is to be attributed, no doubt, a large number of 
these gape agg existing between types, and many im- 
—— inks, or branches, are yet to be discovered. 

et the views we have been considering should absolve 
evolutionists from all necessity of demonstrating the 
more minute gradations ; because, in deposits like the 
Tertiary, during which we may assume life-conditions 
to have remained comparatively uniform, these salta- 
tions take place. Saltation, or, what is probably a 
truer expression, wave-movement, would indeed seem 
to be a prerequisite of progress, and will account for 
much that is going on even at the present day. In 
artificial selection by man we find that it is at first 
comparatively easy to accumulate minute uliarities 
and variations by rigid breeding and exclusion of all 
deviation ; but that we soon arrive at a fixed point, 
which is maintained at first with difficulty, but with 
increasing ease with each generation. During these 
more fix riods the potentiality for change is doubt- 
less increasing, until at last it is suddenly manifested 
in renewed variation. Rest is followed by activity just 
as surely as activity induces and requires rest. 

There is a limit to development in organs, just as 
there is a limit to individual mental growth. eari- 
ness of previous effort comes upon us when the limit 
of result is attained, accompanied by great longing for 
change, and not infrequently with revulsion from pre- 
vious effort. The naturalist who has devoted a part 
of his life to the persistent accumulation of facts and 
specimens, has held the imaginative and generalizing 
aoe wey in abeyance during that period. ‘The reserve 

rain force in this direction may be suddenly called 
into activity by exhaustion in the other, and the pro- 
cess may perhaps be co:pparable to the exhaustion of 
the soil for one particular crop, without lessening its 
fertility for some other, the recognition of which fact is 
the foundation of all successful agriculture. Excess of 
development, whether in body or mind, inevitably brings 
about either wholesome reaction or utter collapse. 

How far the rhythmic tendency in the development 
of animal life may be explained by the rapid change of 
climate, by migration and the loss of record, or upon 
the general law that while there has been progress of 
the whole, there has not necessarily been progress of 
every part, it would take us too far to discuss in thie 
connection. I think we are safe in saying, however, 
that the facts justify belief that, in the evolution of 
animal life, as in the evolution of everything else, 

has often been made by waves. 

Fiskean Law.—With regard to what may be 
called the Fiskean law of correlation between brain 
development and infantile dependency, Fiske has so 
admirably elaborated the subject that it needs no fur- 
ther elucidation here as the principal factor in the 
evolution in man, first, of the family relation, then of 
and the nation. With this factor 
in mind, and the immense a which anthro- 

d man must have bad, when brain development 
once induced this fundamental community of 
interest, over the rest of brute creation, the gap be- 
tween primitive nan and the higher anthropoid apes 
in the past or between the t lower races of man 
and the higher existing primates is easily explained, 
even if it had not been greatly ed. Atithe 
pecsené time we may note and record the further 
nevitable increase in the for the lower races of 


man are gradually extinct, and the higher 
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SKETCHES IN THIBET. | origin and character, and of which he writes to us as 
7 , ‘ ‘ | follows : 

By Colonel C. J. CRAMER ROBERTS | Tumlong, on the occasion of my visiting the capital 

THe Himalayan mountain territory and small native | of Sikkim, a few years back, I was much surprised to 
state of Sikkim, adjacent to Darjeeling and Bhotan,| find a mere seattered collection of lamaseries or 
on the northeastern frontier of India, was recently| Buddhist monasteries on the hillside; among which 
dleseribed as the scene of military operations conducted | the rajah’s palace was distinguished by a copper gilt 
by Colonel Thomas Graham, Brigadier-General, to| cupola on the top of its heavy thatched roof. It was 
repress the Thibetan incursions. It was explained that | surrounded by a more pretentious mud wall, ineclosing 
the Rajah of Sikkim, whose feudal allegiance is divided ‘the servants’ or lay brothers’ dormitories, the stables, 
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|rest of the building consisted of dark passages 

bo dormitories, redolent of strange and weaned 
smells. I was fortunate in getting the h lama of 
one of the leading monasteries to have his portrait 
sketched, to which he willingly consented, on the dis- 
tinet understanding he should be drawn in the attitude 
of prayer or blessing, being most particular that all 
his fingers were correctly represented, and that his 
acolytes or heralds should also be drawn in their pie- 
turesque caps and vestments, blowing conches, by 
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1. Head Lama of the Changachilling Monastery at Tumlong, Sikkim. 
4. The Rajah’s Palace, Tumlong, Sikkim. 


5. 


SKETCHES IN 


between the British imperial government and the] and outbuildings. The main building consisted of the 
Dalai Lama or Buddhist ecclesiastical sovereign of | usual two-storied temple, the lower apartment form- 
Thibet, bas a Thibetan residence at Chumbi, on the| ing astrange combination for devotional and secular 
farther side of the frontier mountain range, and a| purposes, as prayers and receptions are equally carried 
Sikkim capital at Tumlong. We are favored by|on here by the rajah and his head lamas. The upper 
Colonel C. J. Cramer Roberts with a few sketches of} room was almost a duplicate of the one below, except 
Tumlong and the peculiar establishinents maintained that it formed also a library, in which every volume of 
there, which have some interest from their Thibetan!' their sacred books had a pigeon hole to itself. The 


2. Heralds of the Monastery calling out hours of prayer. 
Great cane bridge over the Teesta River. 








3. Light bamboo-cane bridge. 


THIBET, BY COLONEL C. J. CRAMER ROBERTS. 


which the faithful Buddhist far away on the mountain 
side is reminded of the hour of prayer. Occasional! 

they exchange these sea conches for human thig 

bones, which are equally adapted as trumpets, aud 
can be heard at a great distance. The last sketch of 
this series represents the great cane suspension bridge 
over the Teesta River, which on its way collects most 
of the tributary streams ever rushing down from the 
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glaciers of the Kinchinjunga range, and is even 
th powerful stream, sweeping down everything 
before it— bowlders, giant forest trees—in its long 
This f @ fabric of a bridge, which appears 

as if the very winds could blow it away, is the only 
of communication that the natives of this part 

of the countr pommees. It consists chiefly of tough 
wattles or small boos, closely interlaced, and capa- 
ble of supporting two or three ordinary coolies with 
heavy loads on their backs. But these bridges 
require a cool head to cross over them, as the footway 
js seldom more than six inches wide; in facet, were 
it not for the slender bamboo handrails, it would 
require the nerve of a Blondin to venture on such a 
r-webbed concern, swayed about by the breeze 
over the torrent rearing below.—Jllustrated London 


News. 








WEIGELA (BUSH HONEYSUCKLE). 


THE weigelas have long been in the front rank of 
flowering shrubs; they are poem 5 popular every- 
where, being elegant, rapid in growth, and beaatiful 
when in bloom. There is now a multitude of varieties, 
the originals of which are W. grandiflora, known also 
as W. amabilis; W. rosea, W. floribunda, and W. hor- 
tensis. These type species are natives of China and 
Japan, whence they have been introduced within the 
last forty years. They have been so much hybridized 
that the original kinds are rarely found pure. The 
most valuable sorts have sprung from W. grandiflora, 
which has the largest flowers, while the smaller but 
more numerous] Seaoeed kinds have originated from 
W. rosea and W. floribunda. The varieties have been 
raised chiefly on the Continent, as may be inferred from 
their names. A selection of the best kinds of weigela 


THE FOUNDATION STONES OF THE EARTH’S 
CRUST. 


THE Monday evening discourse during the recent 
meeting of the British Association was delivered by 
Prof. T. G. Bonney, D.Sec., F.R.8S., who commenced 
an interesting lecture by asking, Do we know anything 
about the earth in the beginning of its history—any- 
thing of those rock masses on which, as on foundation 
stones, the great superstructare of the fossiliferous 
strata must rest ? 

Paleontologists, by their patient industry, have de- 
ciphered many of the inscriptions, blurred and batter- 
ed though they be, in which the story of life is engrav- 
ed on the great stone book of nature. Of its beginnings, 
indeed, we cannot yet speak. The first lines of the 
record are at present wanting—perhaps never will be 
recovered. But apart from this, before the grass and 
herb and tree, before the ‘‘ moving creature in the wa- 
ter,” before the ‘‘ beast of the earth after his kind,” 
there was a land and there was a sea. : 

Do we know anything of that globe, as yet void of 
life? Will the rocks themselves give us any aid in 
interpreting the ry | ry toe which shrouds its history, 
or must we reply that there is neither voice nor lan- 
guage, and thus accept with blind submission, or spurn 
with no less blind incredulity, the conclusions of the 
oor and the chemist ? 

he secret of the earth’s hot youth has doubtless 
been well kept. So well that we have often been 
tempted to guess idly rather than to labor patiently. 
Nevertheless we are beginning, as I believe, to feel 
firm ground after long walking through a region of 
quicksands ; we are laying hold of principles of inter- 
pretation, the relative value of which we cannot in all 





cases as yet fully apprehend—principles which some- 





WEIGELA HORTENSIS NIVEA. 


include the following : Abel Carriere, flowers small, very 
humerous, and deep red. Isolina, flowers large, white, 
or pale rose, with yellow markings. Van _Houttei, 
flowers white and red, large and showy. Lenioinei, 
flowers small, numerous, deep crimson red. Groenowe- 
genei, one of the best, the flowers being large, pale rose 
or pink, with yellow blotch. Striata,a very pretty 
sort, with flowers striped red and white. Stelzneri, 
flowers numerous, deep red. Lavallei, crimson red, 
and numerous. Hortensis nivea (see illustration), 
growth more spreading than that of others, foliage 
larger and paler, flowers large and pure white, Candida 
tesembles the last, but is superior. These last two 
should always be selected, and if a larger collection is 
heeded, the following may be added: Carminea, 
Emile Galle, Docteur Baillon, Edovard Andre, Aug. 
Wilhelm, Diderot, Montesquieu, and Desboisi. The 
golden-leaved W. Looymansi aurea is a very fine orna- 
mental shrub that usually retains its bright golden 
foliage through the season, and the variegated-leaved 
form is also an excellent kind. All the above are of 
g00d habit of growth if planted in good soil in an open 
Position to enable them to grow freely. They should 
hever be crowded, their proper place being as isolated 
ps on lawns or on the margins of shrubberies. 
here weigelas flourish they make large, symmetrical- 
lyshaped specimens from 6 to 10 feet high and as much 
in diameter, with gracefully drooping branches, which, 
even when leafless in winter, are ornamental. Atten- 
tion should be paid to top dressing them with good 
soil annually, and to pruning them well, so as to 
retain only the vigorous stems and branches that yield 
the finest bloom. Weigelas are now known botanical- 
ly under the genus Diervilla, which also includes other 
. D. sessilifiora and D. trifida, from North 

rica, being among them, but neither of these is, 

in its present stage, to be recommeuded for general 
Sultivation, though they are worth planting on account 
y bright tints of their autamn foliage.—The Gar- 





times even appear to be in conflict, but which will some 
day lead us to the truth. 
he name Cambrian has been given to the oldest 
rocks in which fossils have been found. This group 
forms the first chapter in the first volume, called 
Paleozoic, of the history of livingcreatures. Any older 
rocks are provisionally termed Archwzxan. These—I 
— at present of those indubitably underlying the 
ambrian—exhibit marked differences from one an- 
other. Some are indubitably the detritus of other, and 
often of older, materials—slates and grits, voleanic dust 
and ashes, even lava flows. 

Such rocks differ but little from the basement beds 
of the Cambrian ; probably they are not much older, 
comparatively speaking. But in some places we find 
in a like position rocks, as to the origin of which it is 
more difficult to decide. Often in their general aspect 
they resemble sedimentary deposits, but they seldom 
retain any distinct indications of their original frag- 
mental constituents. They have been metamorphosed, 
the old structures have been obliterated, new minerals 
have been developed, and these exhibit that peculiar 
orientation, that rudely parallel arrangement, which is 
called foliation. That these rocks are older than the 
Cambrian can often be demonstrated. 

Sometimes it can often be proved that their present 
distinctive character had been assumed before the over- 
lying Cambrian rocks were deposited. Such rocks, 
then, we may confidently bring forward as types of the 
earth’s foundation stones. I must assume what I 
believe few, if any, competent workers will deny, that 
certain structures are distinctive of rocks which have 
solidified from a state of fusion under this or that 
environment; others are distinctive of sedimentary 
rocks; others again, whatever may be their significance, 
belong to rocks of the so-called metamorphic group. 

Our initial difficulty is to find examples of the 
oldest rocks in which the original structures are 
still unmodified. Commonly they are like palimpsests, 
where the primitive character can only be discerned 


at best faintly, under the more recent inscription. 
Here, then, is one of the best which I possess—a 
Laurentian gneiss from Canada. Its structure is 
characteristic of the whole p; the crystals of mica 
or ee pe a — y _ omnes ee a 
more or less arrangement ; here t are 
bands in which these :ninerals are more abundant than 
elsewhere. 

The quartz and the feldspar are granular in form; 
the boundaries of these minerals are not rectilinear, 
but curved, wavy, or lobate ; small grains of the one 
sometimes to be inclosed in larger grains of the 
other. Though the structure of this rock has a super- 
ficial resemblance to that of a granite of similar coarse- 
ness, it differs from it in this respect, as we can see 
from the next instance, a true granite, where the 
rectilinear outline of the feldspar is conspicuous. 

Here, then, is one of our problems. his difference 
of structure is too general to be without significance. 
What then does it mean ? 

Among the agents of change known to geologists, 
three are admittedly of great importance ; these are 
water, heat, and ure. The first effect of pressure 
due to great earth movements is to flatten somewhat 
the larger fragments in rocks, and to produce in those 
of finer grain the structure called cleavage. This, 
however, is a modification mainly mechanical. It con- 
sists in a rearrangement of the constituent particles, 
mineral changes, so far as they occur, being quite sub- 
ordinate. But in certain extreme instances the latter 
are also conspicuous. 

From the fine mud, generally the result of the disinte- 
gration of feldspar, a mica, usually colorless, has been 
produced which occurs in tiny flakes, often less than 
one-hundredth of an inch long. In this process a cer- 
tain amount of silica has been liberated, which some- 
times augments pre-existing granules of quartz, some- 
times consolidates independently as micro-crystalline 
quartz. Simultaneously carbonaceous and ferruginous 
constituents are converted into particles of graphite or 
of iron oxide. 

As to the effects of pressure when it acts upon a rock 
already crystalline, there are, as it seems to me, differ- 
ences in the resultant structures which are dependent 
pe the mode in which pressure has acted. They are 
divisible into two ups, one indicating the result of 
simple, direct crushing, the other of crushing accom- 
panied by shearing. 

In the former case, the rock mass has been so situated 
that any appreciable lateral movement has been im- 
possible ; it has yielded like a block in a crushing ma- 
chine. In the latter a differential lateral movement of 
the particles has been possible, and it has prevailed 
when (as in the case of an overthrust fault) the whole 
inass has not only suffered compression, but also has 
traveled slowly forward. 

Obviously the two cases cannot be sharply divided, 
for the crushing up of a non-homogeneous rock may 
render some local shearing possible. 

To sum up the evidence. In the oldest issoid 
rocks we find structures different from those of granite, 
but bearing some resemblance to, though on a larger 
seale than,the structures of vein granites or the sur- 
now of larger masses when intrusive in sedimentary 

eposits. 

e find that pressure alone does not produce struc- 
tures like these in crystalline rocks, and that when it 
gives riseto mineral banding this is only on a compara- 
tively minute scale. We find that pressures acting 
upon ordinary sediments in Paleozoic or later times do 
net produce wore than colorable imitations of 
line schists. We find that when they act upon the 
latter the result differs, and is generally distinguishable 
fone i ecg ee 1 We age ere aye Wr of 

emperature obviously facilitates changes an 
motes coarseness of structure. We see also that the 
rocks in a crystalline series which appear to occupy the 


highest position seem to be the least metamo . 
and present the strongest resemblance to stratified 
rocks. Lastly we see that mineral change rs 


to have taken place more readily in the later Archwan 
times than it ever did afterward. 

It seems, then, a legitimate induction that in Arch- 
wan times conditions favorable to mineral ch and 
molecular movement—in short, to metam 
were general, which in later ages have become rare 
and local, so that, as a rule, these isses and schists 
represent the foundation stones of the earth’s crust. 

n the other side what evidence can be offered? In 
the first place, any number of vague or rash assertions. 
So mang of these have ——. come to an untimely 
end, and I have spent so much time and money in 
attending their executions, that I do not mean to 
trouble about any more till its advocates ex them- 
selves willing to let the question stand or fall on that 
issue. 

To a geologist (especially one belonging to the school 
of Lyell) it is equally difficult to conceive that there 
should bea broad distinction between the metamor- 
phic rocks of Archean and post-Archwan age, respec- 
tively, as that the pre-Tertiary voleanic rocks should 
be altogether different in character from those of 
Tertiary and recent times. 

During the periodajmentioned voleanic rocks appear, 
as we should expect, to have been ejected from beneath 
the earth’s crust similarin composition and condition, 
and to have solidified with identical environment. 
Hence the results, allowing for secondary changes, 
should still be similar. But to assume ‘that environ- 
ment of a rock in early Archean times was identical 
with that of similar material at a much later period 
is to beg the whole question. 

My creed also is the uniformitarian, but this does 
not bind me to follow a formula into a position which 
is untenable. ‘‘ The weakness and the logical defect 
of uniformitarianism,” thesé are Professor Huxley's 
words, ‘‘is a refusal, or at least a reluctance, to look 
beyond the ‘present order of things’ and the being 
content for all time to regard the oldest fossiliferous 
rocksas the Ultima Thule of our science.” 

Now, speaking for myself, I see no evidence since the 
time of these rocks, as at present known, of any very 
material difference in the condition of things on the 
earth’s surface. The relations of sea and land, the 
climate of regions, have been altered, but because I 
decline to revel in extemporized catastrophes, and be- 
cause I believe that in nature order has prevailed and 
law has ruled, am I, therefore, to stop my inquiries 





where life is no longer found and we seem approachi 
the first fruits of the creative power ? sn 
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time to a hundred millions of years. We grumbled, 
but submitted, and endeavored to diminish our 
drafts. 

Now he has suddenly put up the shutters and de- 
clared a dividend of less than four shillings in the 
pound. I trust some aggrieved shareholder will prose- 
cute the manager While A pene | I see little hope 
of arriving at a chronological scale for the age of this 
earth, I do not believe in its eternity. What then 
does the physicist tell us must have been in the begin- 
ning? 

I pass to the consistentior status of Leibnitz, when 
the molten globe had crusted over, and its present his- 
tory began. Rigid uniformitarian though you may be, 
you cannot deny that when the very surface of the 
ground was at a temperature of at least 1,000° Fahr., 
there was no rain, save of glowing ashes—no river, 
save of molten fire. Now is ending a long history with 
which the uniformitarian must not reckon—of a time 
when many compounds now existing were not dissolved, 
but dissociated, for combination under that environ- 
ment was impossible . 

Yet there was still law and still order—nay, the - 
sent law and order may be said even then to have had 
a potential existence ; nevertheless, to the uniformitar- 
ian gnome, had such there been, every new combina- 
tion of elements would have been a new shock to his 
faith, a new miracle in the earth’s history. But at the 
times mentioned above, though oxygen and hydrogen 
could combine, water could not yet rest upon the ruddy 
crust of the globe. What doesthat mean? This, that, 
assuming the water of the ocean equivalent to a spher 
ical shell of the earth’s radius and two miles thick, the | 
very lava stream would consolidate under a pressure of 
about 310 atmospheres, equivalent to nearly 4,000 ft. of 
average rock. 

Let us pass on to a time which, according to Sir W. 
Thomson, would rather quickly arrive, when the sur- 
face of the crust had cooled by radiation to its present 
temperature. Let us, merely for illustration, take a 
surface temperature of 50° Fahr. (nearly that of Lon- 
don), and assume that the present rise of crust tem- 
perature is 1° Fahr. for every 50 ft. of descent, which is 
rather too rapid. If so, 212° Fahr. is reached at 7,100 
ft. and 250° Fahr. at 10,000 ft. 

Though the latter temperature is far from high, yet 
we should expect that, under such a pressure, chewical 
changes oak oecur with much more facility than at 
the surface. But many Paleozoic or even later rock 
masses can now be examined which at a former period 
of their history have been buried beneath at least 
10,000 ft. of sediment, yet the alteration of their consti- 
tuents has been small ; only the more unstable minerals 
have been somewhat modified, the more refractory are 
unaffected. 

But fora limited period afterthe consistentior status 
the increase of crust temperature in descending would 
be far more rapid ; when one twenty-fifth of the whole 
period from that epoch to the present had elapsed— 
and this is no inconsiderable fraction—the rate of 
increase would be 1° for every 10 ft. of descent. 

Suppose, for the sake of comparison, the surface 
temperature as before, the boiling point of water would 
be reached at 1,620 ft., and at 10,000 ft., instead of a 
* temperature of 250° Fahr., we should have one of 1,050° 
Fahr. But at the latter temperature many rock masses 
would not be perfectly solid. 

According to Sorby, the steam cavities in the Ponza 
trachyte must have formed, and thus the rock have 
been still plastic at so low a temperature as 630° Fahr. 
At this period then, the end of the fourth year of the 
geological century, structural changes in igneous and 
chemical changes in sedimentary rocks must have 
taken place with greater facility than in any much 
later period in the world’s history. 

Then a temperature of 2,000° Fahr., sufficient to melt 
silver—more than sufficient to melt many lavas—would 
have been reached at a depth of about four miles. It 
would not be necessary to descend for at least 40 miles 
in order to arrive at this zone. During the 96 years of 
the century it has been changing its position in the 
earth's crust, more slowly as time went on, from the 
one level to the other. 

There is another consideration. In very early times, 
as shown by Prof. Darwin and Mr. Davison, the zone 
in the earth’s crust at which lateral thrust ceases and 
tension begins must nave been situated much nearer 
to the surface than at present. If now, at the end of 
the century, it is at the depth of five miles, it was 
at the end of the fourth year at a depth of only 
one wile. Then, a mass of rock 10,000 ft. below the 
surface would be nearly a mile deep in the zone of 
tension. 

Possibly this may explain the mineral banding of 
much of our older granitoid rock, and the coincidence 
of foliation with what appears to be stratification in 
the later Archwan schists, as well as the certainly com- 
mon coincidence of microfoliation with bedding in the 
oldest indubitable sediments. I have stated as briefly 
as ible what I believe to be facts. 

have endeavored to treat these in accordance with 
the principles of inductive reasoning. I have deliber- 
ately abstained from invoking the aid of ‘‘ deluges of 
water, floods of fire, boiling oceans, caustic rains, or 
acid-laden atmospheres,” not because I hold it impos- 
sible that these can have occurred, but because I think 
this epoch in the earth’s history so remote and so un- 
like those which followed that if is wiser to pass it by 
for the present. 

But unless we deny that any rocks formed anterior 
to or coeval with the first beginning of life on the globe 
can be preserved to the present time, or, at least, be 
capable of identification—an aanmesen which seems 
to me gratuitous and unphilosophical—then I do not 





A NEW TEST FOR IRON. 
By F. P. VENABLE. 


A SOLUTION of cobalt nitrate to which strong hydro- 
chloric acid has been added is blue. It was noticed 
that when some impure hydrochloric acid was used, a 
green color was gotten instead of the blue. This 
change was traced to the iron in the acid, and as I have 
seen no mention of it elsewhere, I venture to give the 
present notice of this test. It is very simple, rapid, 
and delicate for detecting traces of iron, and is i- 
ally useful in testing strong acids. The delicacy of the 
test is such that, when even 3-100,000 of a gramme 
of ferric salt are added to the blue strongly acid solu- 
tion mentioned above, the green is clearly given. With 
a somewhat larger amount this green is quite vivid. If 
too much of the ferric solution is used, the cobalt so- 
lution becomes pink from the addition of water. The 
test is not given by ferrous salts, nor does the presence 
of ferrous salts interfere with it. I have thought that 
the green was due to the addition of yellow ferric cbhlo- 
ride to blue cobalt solution. Other yellow solutions 
which I have tested failed, however, to give the green. 
—Journal of Analytical Chemistry. 
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